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Siemens: 


Innovators in Opto Technology 


Company Overview 

Siemens Components is a major producer 
in the semiconductor industry, with facilities 
virtually world wide. The U.S. Optoelec- 
tronics Division is headquartered in 
Cupertino, California—the heart of Silicon 
Valley. The U.S. Opto Division, teamed 
with the Opto-Semiconductor Group in 
Munich and Regensburg, Germany, are 
world leaders in light emitting diode (LED) 
technology, sophisticated CMOS IC 
design, optics, fiber optics, and packaging. 


Our combined product line is one of the 
most complete in the world: 


Small Alphanumeric Displays 
Programmable Display™ Devices 
Intelligent Display™ Devices 

Military Displays 

Application-Specific Intelligent Displays 
Numeric Displays 

Bar Graphs 

LED Lamps, Light Bars 
Optocouplers 

Infrared Emitting Diodes & 
Photodetectors 

Fiber Optic Products & Laser Diodes 
interrupters 

e Custom Optoelectronic Products 


Our materials technology includes visible 
and.IR LEDs (GaAsP, GaP or combina- 
tions of these; GaAlAs; and Silicon 
Carbide) and photodetectors. Our 
Malaysia plant, where final product assem- 
bly is done, is a showcase of automation 
and efficiency, featuring the latest auto- 
mated assembly and test equipment— 
resulting in high yields and high quality 
products. 


History 

Siemens has been in the optoelectronics 
market since 1875, when Werner v. 
Siemens developed selenium photodetec- 
tors. Since then, Siemens has been at the 
forefront of opto component technology, 
with light and infrared emitting detectors in 
Germanium and Silicon; all types of lasers; 
and Silicon Carbide blue LEDs. 


Siemens Optoelectronics Division began in 
1969 as Litronix to manufacture LED 
lamps, numeric displays, and optocouplers 
forthe OEM market, and calculators and 
watches for the consumer market. In 1977, 
Siemens acquired Litronix and refocused 


priorities toward the basic business of 
producing and marketing LED materials 
and components to complement its 
European optoelectronics activities. 


Siemens Optoelectronics is a division of 
Siemens Components, inc., which is part 
of Siemens USA, with sales of $4.5 billion 
and over 35,000 employees. Siemens 
USA includes Siemens Corporation, 11 
U.S. operating companies, Siemens 
affiliates, and joint ventures. The 11 
operating companies are Siemens 
Automotive, Siemens Components, 
Siemens Energy and Automation, 
Siemens Industrial Automation, Siemens 
KWU, Siemens Medical Corporation, 
Siemens Private Communication Systems, 
Siemens Stromberg-Carlson, Siemens 
Transportation Systems, OSRAM 
Corporation, and Potter & Brumfield. 


Siemens USA is part of Siemens’ world- 
wide organization, with sales of $73 billion, 
402,000 employees, and 172 production 
facilities in 35 countries. 


Technology Strengths 
Our strengths are in the following areas: 
e Continual process development/im- 
provement in LED & IRED materials 
e In-house design of complex CMOS 
integrated circuits using the latest CAD/ 
CAM and CAE equipment 
e Sophisticated optics and packaging 
capabilities , 
e State-of-the-art system know-how for 
complex IC/LED hybrids 
e Leading supplier of custom opto- 
electronic products 
e World leader in low dark current, high- 
sensitivity photodetectors 
e Specialists in VDE procedures, 
particularly in optocoupler design 
e Ahistory of innovation: 
— Invented Intelligent Display devices, 
-1977 
—- Invented Programmable Display 
devices, 1984 
— Both feature built-in CMOS IC 
control circuits for easy interface 
with microprocessors 
— Over 30 years of state-of-the-art 
Silicon photodetector production 
— Developed the first reliable opto- 
coupler, CNY17 
- Second sourced by competitors, 
due to strong market acceptance 


Quality and Reliability 

Every aspect of day-to-day production is 
closely monitored and verified to ensure 
that all materials, processes, manu- 
facturing, and testing meet precise 
engineering standards. Rigorous quality 
control checks are built into each stage of 
production. Finished products undergo 
thorough electrical, optical, dimensional, 
and visual inspections, resulting in 
products of superior quality, with an overall 
quality average of 50 parts per million 
(PPM). Our worldwide quality system— 
including PPM and statistical quality control 
(SQC)—programs, and our flexible 
manufacturing capabilities allow us to 
produce the industry's highest quality 
products with just-in-time deliveries at 
competitive prices. 


Service 
Siemens’ worldwide network includes 
subsidiaries in all major countries. 


Product Applications 

Siemens optoelectronic products are used 
in abroad range of electronic, commercial, 
industrial, and military market segments, 
such as test instrumentation, medical 
equipment, computers and peripherals, 
telecommunications, process/industrial 
controls, terminals, and power supplies. 


Conclusion 

Siemens is strategically positioned to 
concentrate efforts on innovative products 
and systems, offering value-added, cost- 
effective features to our customers. All our 
resources and capabilities in producing 
LED materials (visible and infrared), R&D 
engineering, IC design, optics/packaging, 
automated assembly, and a strong focus 
on reliability keep Siernens at the leadin 
edge of opto technology. ; 
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PART NO. ORDERING CODE NO. DESCRIPTION PAGE 
AN25 A ccsteasnients Q68000-A5018 wooo. Optocoupler, 6 Pin Single, 20% CTR, 7500V ooo... ccc ecccceecteeceseerseseseeesseesesesaees 5-36 
AN26 ool eececees Q68000-A5017 ooo... Optocoupler, 6 Pin Single, 20% CTR, 7500V .......ccccccecseesestsescesetssccseceecsesesecatsatees 5-36 
BNO. cicccsseasiesecatess Q68000-A5707 0... eeceeeree Optocoupler, 6 Pin Single, 10% CTR, 7500V oo... ceccccecccccssescessceseesecseeseseeesssenneees 5-36 
AN28 occeececeees Q62703-N26 woo ecceseecees Optocoupler, 6 Pin Single, 10% CTR, 7500V .......cccccccseeseesseeserseetsscsecescsteneessesaneas 5-36 
AN32 oo ceeeecees QB2703-N51 oo. cccccceereeetecetees Optocoupler, 6 Pin Single, 500% CTR, 7500V, Photodarlington .......cccccceeecccreeee 5-39 
oN Q62703-N52 ooo. cece Optocoupler, 6 Pin Single, 500% CTR, 7500V, Photodarlington ...........cccccceeeees 5-39 
ANB ictititiec ett acc? Q68000-A7302 ooo. lees Optocoupler, 6 Pin Single, 100% CTR, 7500V .....eccccccccectsectetsestersenerteetenserestsssess 5-41 
4N36 oe Q68000-A7303 000... Optocoupler, 6 Pin Single, 100% CTR, 7500V ooo... cccccceccescceeteeeteetesteeteetesssssenes 5-41 
ANS Pe eicirasieeeiaies Q68000-A7304 wooo. Optocoupler, 6 Pin Single, 100% CTR, 7500V 0... ccccecteeecsccseteenestenieeeesetereneetes 5-41 
AN38 ooo Q68000-AB086 ........ eee: Optocoupler, 6 Pin Single, 20% CTR, 7500V oo... ecceeseeseecenecneeneeeseeccaesseteneeceens 5-41 
6N135 occ eeceees Q68000-A7961 oo... Optocoupler, 8 Pin Single, 7% CTR, 2500V, 1 Mbit/s 0. ceeeecneeeeeneeeeeeeeeeeees 5-44 
GN 136 siaieotia cic Q68000-A5646 oo... eeeeeeeees Optocoupler, 8 Pin Single, 19% CTR, 2500V, 1 MDiIt/S oo. ee eee ceereteeeeeteeneeees 5-44 
BN138 Loe Q68000-A6410 wove eeeeeeeees Optocoupler, 8 Pin Single, 300% CTR, 2500V, Split Darlington oo... eeeeeeeeees 5-47 
6N139 ween Q68000-AG6411 0... Optocoupler, 8 Pin Single, 400% CTR, 2500V, Split Darlington 0... eee 5-47 
SAMOS Ai eae Q62902-B65 0.0... eee Clip & Collar, T1 Ys (5 MM), Black oo cc cccceeceeesecerseestsettesssseesesssssssesssesses 4d 1 
sad tecedetassswices versie «3 Q62902-BE64 oo... cece Clip & Collar, T1 Y% (5 MM), Clear oo. ccc cc ccccccsccssecseccsesteeersesessecseessesssseseesses 4a 1 
scvaden te caccecenrevine a ead Q62902-BE1 ..... eee Clip & Collar, T1 (3 mm), Clear oo... cccccsecessseccreseeseeesessescessseresseererere 4d 1 
e Peacalccsaetetinatcorsteniaee’ Q62902-B62 o.oo cceeeeeeeee Clip & Collar, T1 (3 mm), Black .....0.c ccc ccc cceceeccrecscrsseeesertaessrseetestresetesstesee 411 
iiiluateeyecvnninaeretssarge ed Q62902-B155-F222 0... Mount, Angular, Black 0... cccccccenesececesenecetseectesttereestereeeesssestersere 402 
srenean ative aise uetie Q62902-B156-F222 .................. Mount, Right Angle, T1 % (5 mm), Black oo... ccs tees 412 
a wasyecsvdes cosniaateie rived Q62902-B 141-F222 ..................Reflector, TI, Polished... cccccccccccecccccccsecessstrenstetsetssetsesssttrssesescenree 4012 
sauibe Pent deena Nt eeka vee Q62902-B154-F222 ..................Reflector, T1, Polished oo... cecccsccccccsesceccrecsseeseressssessesstsesateersesssstereessitstsseseasee 4072 
2004-9053 oo... Q62902-B166 ooo... eee Dis Slotted TOFSEHOGIOiiiiiiect oka eirecde tices Ban vtusrcias cadet adeuata ae golieasad seseitaatandearceueeteseye 7-49 
26O0-7 O56 i255 oaks haccedbaa davae A Srccnd bees Laas aeons Wafer, Epitaxial, 655 nm, 3° GaASP/GaAS oo... ccccccecee ete c eects setseeercrsaaeecesertsseess 1-5 
BP 103-2 oe Q62702-P79-S1 occ Phototransistor, TO-18, Plastic LENS, 55° ooo ceesteeesescuseessesesseecsasesesseatens 9-4 
BP 103-3 oes Q62702-P79-S2 oo. Phototransistor, TO-18, Plastic Lens, 55° ooo. ccc cee cece cesstseeerseeeeesseesssanenanas Q-4 
BP 103-4 eee Q62702-P79-S4 woos Phototransistor, TO-18, Plastic Lens, 55° ooo ccccccseseececscersseecsseeeesisseneeesnnaese 9-4 
BP 103-5 woe Q62702-P781 oon. eees Phototransistor, TO-18, Plastic Lens, 55° oo. ccececcsscsesessescsssescesseesrtarsesase 9-4 
BP 103-6 oo... Q62702-P768 0... Phototransistor, TO-18, Plastic Lens, 55° ooo cecceeccctsesenseeeesseesensuesnessencnags 9-4 
BP103B-2 oo... Q62702-P85-S2 ooo. eee Phototransistor, T1 % (5 mm), Plastic, 25° ooo. cececeeccceceesnstectsteevenstesssunsnaese 9-7 
BP 103B-3 .0000.0.... Q62702-P85-S3 ooo. Phototransistor, T1 %4 (5 mm), Plastic, 25 2 ooo ccc cee ceesseeeeectssseseesecessesesersaees 9-7 
BP103B-4 20... Q62702-P85-S4 0000... eee Phototransistor, T1 % (5 mm), Plastic, 25° ooo. cee cece cetseeeensseesstesenseseensaees 9-7 
BP104 oe Q62702-P8B4 owes Photodiode, Plastic with Filter, 60°, PIN 0.0... c cee cccesecstssecsrerrenseseneseenaess 8-7 
BP104BS ..... Q62702-P917 ooo. ccc Photodiode, Plastic with Filter, SMD, 60°, PIN oo... cececceecaeessecsueeeescseeeeeeess 8-9 
BPW21 occ Q62702-P8B85 ooo. cece Photodiode, TO-5, Hermetic, 60°, VAL. cecscccceccestceneeeserenesseseensessesesensssseess 8-11 
BPW32 uo. eeees Q62702-P74 oie ceceteeeecees Photodiode, Clear Plastic, 60°, Low Dark Current oo... ...ccccccccccccccssseeceeccsssseeesesssesenes 8-13 
BPWS3 ooo... eee Q62702-P76 ooo... eeee cee cceseeceeee Photodiode, Clear Plastic, 60°, Low Dark Current .........ccccccccccccscrecceecersuseetesasaseeees 8-15 
BPW34 ooo Q62702-P73 oo. iecccccccecteseeeeees Photodiode, Clear Plastic, 60°, PIN 
BPW34B ...... ee Q62702-P945 oo. ctetteteees Photodiode, Clear Plastic, 60°, PIN, High Blue Sensitivity 0.00.00... eencceeeene eens 8-19 
BPW34F uo... Q62702-P929 ooo ccc Photodiode, Plastic with Filter, 60°, PIN o.oo iecccccecnessecsseeceseeegesunesssepersaees 8-9 
BPW34FA ........ccc Q62702-P1129 wooo ieee Photodiode, Plastic with Filter, 60°, PIN oo. ccsecccecssseeestseecnsseeenseecseanesseess 8-21 
BPX38-2 woe Q62702-P15-S2 ooo. Phototransistor, TO-18, Hermetic, 40° oo. cece cccesteteseseeeeenttsseesensstateeeeenieeees 9-9 
BPX38-3 ooo. eee Q62702-P15-S3 ooo Phototransistor, TO-18, Hermetic, 40° ooo. cece cceccceceseseeeecerssueeecusncstetersneuees 9-9 
BPX38-4 ooo. Q62702-P15-S4 occ Phototransistor, TO-18, Hermetic, 40° occ ccccccccceeteteseseeeetssssateecesststeeenenieenes 9-9 
BPX38-5 ooo. Q62702-P15-S5 ooo cece Phototransistor, TO-18, Hermetic, 40° ooo. cece cecetesseesseecetasesesecstvaseserenseeees 9-9 
BPX43-2 voce Q62702-P16-S2 ooo. Phototransistor, TO-18, Hermetic, 15° oo... ccccccecesseceeeceseeeneeeteteetsesteeeeneessessasenes 9-12 
BPX43-3 oo. Q62702-P16-S3 ooo. Phototransistor, TO-18, Hermetic, 15° ooo ccccceccscsereteceeseneeenseeecnaeeensteesssaeeesaens 9-12 
BPX43-4 woo. Q62702-P16-S4 ooo Phototransistor, TO-18, Hermetic, 15° oo. cccccecscecscsteeeeneessseenesessreseeessneesseesseeees 9-12 
BPX43-5 ooo. Q62702-P16-S5 ooo. Phototransistor, TO-18, Hermetic, 15° ooo. cccccccccsceteecenecetesetsatecterseesteseneecerens 9-12 
BPX48 oc eeeeecceees Q62702-P17-S4 o.oo Photodiode, Clear Plastic, Differential, 60° 0.0... cic cccccsccceeeeseenseeeeesersensessereuees 8-23 
BPX48F oo. cee Q62702-P305 o.oo cceeetreees Photodiode, Plastic with Filter, Differential, 60° oo... cecscceceeeseeceesneseeesseennes 8-23 
BPX60 ooo... eee Q62702-P54 occ eens Photodiode, TO-5, Flat Glass Lens, 55°, High Blue Sensitivity oo... cere 8-25 
BPX61 Vcistensiate.®. QB2702-P25 ooo. ccccecesseetseeees Photodiode, TO-5, Flat Glass Lens, 55°, PIN .o...cccccccccccecscccseecnseetescneseneuseeeeeenes 8-27 
BPX63 oo. Q62702-P55 Loic eeetee eens Photodiode, TO-18, Plastic Lens, 75°, Low Dark Current ..........ccccecccccccssseeeeessseaeees 8-29 
BPX6S cif ceeeertes Q62702-P27 ooo eeteeeee Photodiode, TO-18, Flat Glass Lens, Hermetic, 40°, PIN 0.0... ccccccsseeeeeeetsaeeeees 8-31 
BPX66 oo. Q62702-P80 o.oo. Photodiode, TO-18, Flat Glass Lens, Hermetic, 40°, PIN ..0.... ccc cccceeesseseeeesenereees 8-31 
BPX79 oo. Q62702-P51 occ eee Photovoltaic Cell, 60°, High Blue Sensitivity oe eee eee reerereenseneneeeneereenrernenss 10-2 
BPX80 oo. Q62702-P28 oo. ects Phototransistor, Plastic, 10 Element Array, 18° .......cc.cccc cece cceeceeceeeeeteeeneeenteesaeenes 9-15 
BPX81-2 0... we Q62702-P43-S2 oo ccc Phototransistor, Plastic, 1 Element, 18° oo... cccccceceeceseseneneeeesneneeeecessaeseneess 9-15 
BPX81-3 oes Q62702-P43-S3 ooo Phototransistor, Plastic, 1 Element; 18° 00... iecccecescsececseereseeecnseeseeeeeessusenes 9-15 
BPX81-4 voces Q62702-P43-S4 ooo... ees Phototransistor, Plastic, 1 Element, 18° 00... cece cece ces cecesseeeecneeaeesevessneseseraeas 9-15 
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PART NO. ORDERING CODE NO. DESCRIPTION PAGE 
BPXB2 ooo. cececeee 627022 POT. wcsssteusccstiensdvesaleharen Phototransistor Plastic, 2 Element Array, 18°... ccc cece ccesecesceesetescetesecseesenes 9-15 
BPX8S) cttiakacee Q62702-P25 ooo. Phototransistor Plastic, 3 Element Array, 18° 00.0.0. cccce cece eeceeeeeseeeteeteeeeteesenees 9-15 
BPX84 Looe Q62702-P30 0000... Phototransistor Plastic, 4 Element Array, 18°... cececccseseeceteteteceseeecseeeneea 9-15 
BPX85 oo... Q62702-P31 occ cceseeeeeees Phototransistor Plastic, 5 Element Array, 18° ......0.0cccccccec ccc cceccssesseseseesesensesecatrentes 9-15 
BPX86 ooo... eee Q62702-P22 ooo eeceecccceteeeee Phototransistor Plastic, 6 Element Array, 18° 0.0.0.0. ccc ccccccceeseecentsasentaueesceseeseea 9-15 
BPX87 ooo. eeeeeeee Q62702-P32 ooo ccccccceteceeeeees Phototransistor Plastic, 7 Element Array, 18° ......0c.cccccccccccccescesesstssetessescnsecstensee 9-15 
BPX88 0.0... eee Q62702-P33 ooo ceccceeeeecee Phototransistor Plastic, 8 Element Array, 18° 0.0.00. ceccecseettentaeeneteenesens 9-15 
BPX89 oo... Q62702-P26 ooo. cece Phototransistor Plastic, 9 Element Array, 18° ...0...ccccccccccccscccsseecceeestebesesseresseeneeeaes 9-15 
BPXQ0 oo... cceceeereees Q62702-P47 ooo eececcccccece cece Photodiode?:Plastic GO? ei so Sai eel dad cen atta Aah Mie ee 8-33 
BPX9OF 0.0... cee Q62702-P928 ooo. ecccceceeeeeees Photodiode, Plastic with Filter, 60° oo... occ ccc ccc cccscesecestesusesusesiesnstecatensnenseesres 8-33 
BPX91B we Q62702-P4B-S ooo Photodiode, Plastic, 60°, Low Dark Current, High Blue Sensitivity 00.0... 8-35 
BPX92 oo... eceeeees Q62702-P49 o.oo ecce ees Photodiode: Plastic: 60°. ne.ccs 2 caskin Set scncGucsies Abesishersalincr oleate oe gawemAaaeeliad: 8-37 
BPY11P-4 vo... Q60215-Y111-S4 Photovoltaic, 0.47-0.63 NA/IX, 60° oo. cccccccccccccccccsccscnsersecsescsueeesreauscsavsaeesaesieseess 10-4 
BPY11P-5 oo... Q60215-Y111-S5 ee Photovoltaic.;20.56 MANX; CO? sciesevcctiecd tessctecsesidisesceteavaacdoddoq Se anivedacsacebsssndeeed ee dasdan 10-4 
BRY 1 Que se ceceserntcsur: Q62702-P9 viishisceticndabvcsics Photodiode 602. PINiwtin. isha aninttaataeas an tev ire Mi vhaatats din apes 8-39 
BPY12-H1 oo... Q62702-P1029 oo... eee PHOtOdIOdEes: GOP PIN fa cicden ors: sbsicen ce duachen ant oscbceecaantesutvanuean tag Rcatadu ahtadi seen negesGehveesn tury 8-39 
BPY47P oo... Q60215-Y66 cece ccere rece Photovoltaic: Cell, tA: WA/IM; 60°. oa iain tisieaiddeds iacesreesedetas veaistvscides depsasseveviededeveeedas 10-6 
BPY48P oo. Q60215-YE5 oo. ccc ereeees Photovoltaic: Cell, O25 4tA/IK COP dA aeassiadeh nsivastorcsessasatsevede odsaseveduanlengeeoasseanves Aalahodneds 10-8 
BPY62-2 oo. Q60215-Y1111 Phototransistor, TO-18, Hermetic, 8° 

BPY62-3 .ooeccccees Q60215-Y1112 Phototransistor, TO-18, Hermetic, 8° 

BPY62-4 oo een Q60215-Y1113 Phototransistor, TO-18, Hermetic, 8° 

BPY62-5 occ Q62702-P1113 Phototransistor, TO-18, Hermetic, 8° 

BPY6SP ccs. skeuneeess Q60215-Y63-S1 oe Photovoltaic Cell, 0.65 pA/Ix, 60° 

BPY64P 0... en, OCO2ISAY G2 aoe coiursten Guiaye eh: Photovoltaic Cell, 0.25 pA/Ix, 60° 

BRT11H......., C67079-A1000-A6 ooo. Optocoupler, 6 Pin Single, SITAC, AC Switch 

BRT11M wo... C67079-A1000-A10 oo... Optocoupler, 6 Pin Single, SITAC, AC Switch 

BRT12H..... C67079-A1001-A6 ooo. Optocoupler, 6 Pin Single, SITAC, AC Switch 

BRT12M oe, C67079-A1001-A10 ooo... Optocoupler, 6 Pin Single, SITAC, AC Switch 

BRIA SH es sok Meets C67079-A1002-A6 oo. Optocoupler, 6 Pin Single, SITAC, AC Switch 

BRT13M ......... cee C67079-A1002-A10 0... ee Optocoupler, 6 Pin Single, SITAC, AC Switch 

BRT21H...... ee C67079-A1020-A6 oo. Optocoupler, 6 Pin Single, SITAC, AC Switch ooo. eee erst eereeienteeneenenrs 5-51 
BRT21M .....eeeeceeee C67079-A1020-A10 oo... Optocoupler, 6 Pin Single, SITAC, AC Switch oo...ccccccccc cece ccc ccsceneteeeeescnaeeeeeeaes 5-51 
BRT22H...........000. C67079-A1021-AG ooo... Optocoupler, 6 Pin Single, SITAC, AC Switch oo... cece ceteetteeeeeeecneeees 5-51 
BRT22M ...........0 C67079-A1202-A1 ooo. ee Optocoupler, 6 Pin Single, SITAC, AC Switch ooo... ccccccsscetecetestnsseeeeeeeeees 5-51 
BRT23H ..........0.006. C67079-A1022-A6 oo. Optocoupler, 6 Pin Single, SITAC, AC Switch ooo. eects ceeesetteeeeencteeens 5-51 
BRT23M 0... C67079-A1022-A10 ooo... Optocoupler, 6 Pin Single, SITAC, AC Switch oo... cece cee sete eeeteeeteeees 5-51 
CNY17-14 ee Q62703-N86 ..0.0 ees Optocoupler, 6 Pin Single, 40-80% CTR, 5300V ooo... cece lect eceteteeetteeeteeens 5-53 
CNY17-2 oo... Q62703-N87 ooo cece Optocoupler, 6 Pin Single, 63-125% CTR, 5800V oo. ccccccccecccectecteetteertserteesnesenta 5-53 
CNY17-3 woe. Q62703-N88 oo. eeeee Optocoupler, 6 Pin Single, 100-200% CTR, 5300V ooo..ceccccccccecrcteecreeteeetenteeteeees 5-53 
CNY17-4 oo. Q62703-NB9 woos Optocoupler, 6 Pin Single, 160-320% CTR, 53800V ooo... ccc ccceccteecteseetteetnteeees 5-53 
CNY17F-1 oo... Q62703-N49 oo cece cece Optocoupler, 6 Pin Single, 40-80% CTR, 5300V, No Base@ 0... ccccecceetterteeeteeteeees 5-57 
CNY17F-2 woo. QB 2703B=N2 Ne dscsinycccteatcotn does Optocoupler, 6 Pin Single, 63-125% CTR, 5300V, No Base oo... cccccceececeereeetseens 5-57 
CNY17F-3 oo. Q62703-N50 .....ccecccceeec cerns Optocoupler, 6 Pin Single, 100-200% CTR, 5300V, No BaSe@ ......cccccccceeceeeeeeeees 5-57 
CNY17F-4 oo Q62703-N54 oooicccccccecseeseeeens Optocoupler, 6 Pin Single, 160-320% CTR, 5300V oo... ccccec cect ceceeectesetteeees 5-57 
CNY 17 G-F-1 -2)-3 oie ccccececccsssceeseectreseerecsaveserens Replaced by CNYF-1,-2,-3 Option 6 

DL330M ...... eee Q68000-A5993 0... Display, .11°, Red, Common Cathode MPX, 3 Digit 

DL340M oe Q68000-A5994 Display, .11*, Red, Common Cathode MPxX..4 Digit 

DL430M ....... cee Q68000-A5995 Display, .15", Red, Common Cathode MPxX, 3 Digit 

DL440M oe Q68000-A5996 Display, .15". Red, Common Cathode MPX, 2 Digit 

DLI414T oe. Q68000-A5559 ees Intelligent Display, 4 Char, .112", 

DL2416T oo, Q68000-A5577 o.oo. Intelligent Display, 4 Char, .160", 

DL3416 woe Q68000-A6366 ooo Intelligent Display, 4 Char, .225", 

DLG1414 Q68000-A8093 eee Intelligent Display, 4 Char, .145", Green, 5x7 Dot Matrix... i eeeeeterteeeeentenes 
DLG2416 we, Q68000-A8096 0.00. Intelligent Display, 4 Char, .200", Green, 5x7 Dot Matrix... cece eee eteeteeeeniees 
DLG3416 ee Q68000-A8099 Intelligent Display, 4 Char, .270°,Green, 5x7 Dot Matix 0... terres 
DLG41387 o.oo. Q68000-A4299 Intelligent Display, Single, .43", Green, 5x7 Dot Matrix........c.. 

DLG5735 ..... ee Q68000-A6377 Display, .68", Green, 5x7 Dot Matrix, Common Row Cathode 

DLG5736 oo... Q68000-A8246 Display, .68", Green, 5x7 Dot Matrix, Common Row Anode ........... 

DLG7137 ou... Q68000-A7 159 Intelligent Display, Single, .68", Green, 5x7 Dot Matrix... ccc ce cetneeeerentennieees 
DLO1414 oe. Q68000-A8092 o.oo. eee Intelligent Display, 4 Char, .145", HER,5x7 Dot Matrix 2.00.0 eeeeettettenteees 2-36 
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DLO2416 we Q6B000-A8095 0.0... eee Intelligent Display, 4 Char, .200", HER,5x7 Dot Matix oo... cccceceeseteene teense 2-41 
DLO3416 oe Q68000-A8098 oo... Intelligent Display, 4 Char, .270°, HER,5x7 Dot Matrix oo. eccepeeceereceeeettetteeees 2-47 
DLO4135 we Q68000-A4297 oo. eeeceeeees Intelligent Display, Single, .43°, HER, 5x7 Dot Matrix oo... ccc cceeseeeeeneeteetenrenen 2-28 
DLO71 35 weccisserese Q68000-A7 157 oo. ecceseeneeeees Intelligent Display, Single, .68", HER, 5x7 Dot Matrix oo... ccc cccccesseesessceresneensennenes 2-32 
DLR1414 we Q68000-A8B091 oo. ec ceeeeeeeees Intelligent Display, 4 Char, .145", Red, 5x7 Dot Matrix 0.0... cccccccccecseeeestereeetanees 2-36 
DLR2416 wo. Q68000-AB094 ...... ec eeee Intelligent Display, 4 Char,-.200°, Red, 5x7 Dot Matrix oo... c ccc cceseseeteenenensenee 2-41 
DLR3416 oe Q68000-AB097 ...... eee Intelligent Display, 4 Char, .270°, Red, 5x7 Dot Matrix ........ cc eccceceseceeteerteentenee 2-47 
DLR5735 oe Q68000-A6374 0... cece Display, .68", Red 5x7 Dot Matrix, Common Row Cathode ....... ce cceceeeerenneees 2-53 
DLR5736 we Q68000-A8B181 occ Display, .68", Red 5x7 Dot Matrix, Common Row Anode ......cccccccnsccetecteectetneees 2-53 
GBG1000 ...........00. Q68000-A5970 ooo. cece Bar Graph, Green, 10 EIOEMent ...... cece cccccerteertsettetstetececenecrsseettenteeeieneeenerees 3-18 
GBG4850 ...........6. Q68000-A4404 woos Bar:Graph; Green; 10 Eloment’:.c0c..cnwa tiie Shea tatatua iia dea icentecdar cates 3-20 
GLS6? eisvecaeie Bests Q68B000-A5962 ..... cece eee Lamp, Axial, Green, 1.0 mcd/10MA, 40° ooo. ccc cece ceeenseeteeteetteriesteeeree 4-57 
ATTA eisai: Q68000-AB116 oe Optocoupler, 6 Pin Single, 50% CTR, 7500V ooo... ecccceceeereecteeese ete eeteeeesteenierenens 5-61 
H1VA2 oo ceccccce eens Q68000-AB117 oo... ccccceeete cece Optocoupler, 6 Pin Single, 20% CTR, 7500V oe cece rereceeeetecntrrreneesrend 5-61 
H11A3 occ eee Q68000-AB118 00... cece Optocoupler, 6 Pin Single, 20% CTR, 7500V oo... eccccecssecesecestecnteetteeseeeeaeessneeaes 5-61 
H11A4 oo. ceeeeeeees Q68000-AB119 0. ccccccceeeeees Optocoupler, 6 Pin Single, 10% CTR, 7500V ooo. ec ceeccecnserecneecrsteenseererteennsnees 5-61 
FAAS ccostrcneics Q6B000-A8B120 .0...eee eee eeees Optocoupler, 6 Pin Single, 30% CTR, 7500V oc ccecceceeceeteenteeneeteeeseneeensneersennea 5-61 
H11AA1 oes Q6BO00-A78414 oo... eeccecereeeee Optocoupler, 6 Pin Single, 20% CTR, 7500V, AC INDUt oo... eet eeeeerenerreneree 5-64 
ALABT sehen, Q68000-A8121 occ eeeeeees Optocoupler, 6 Pin Single, 500% CTR, 7500V, Photodarlington oo... eee 5-67 
HIVB2:. ace Q68000-A81 22 oo... eee Optocoupler, 6 Pin Single, 200% CTR, 7500V, Photodarlington ......0..... ees 5-67 
H11B3 oo. Q68000-AB123 ooo cece eee Optocoupler, 6 Pin Single, 100% CTR, 7500V, Photodarlington 0.0.0.0... eee 5-67 
AItCas. eet Q68000-ABE649 oo... eee Optocoupler, 6 Pin Single, Photo SCR, 7500V ooo... eee cee nereneteeesneeeneecnreetes 5-69 
FAS C5 a0 occete eects Q68000-A8751 o.oo Optocoupler, 6 Pin Single, Photo SCR, 7500V ooo... eeeeeerrneercentesneeneeraeeree 5-69 
HADRC6 ssiitcccescis eties Q68000-A8661 oo... Optocoupiler, 6 Pin Single, Photo SCR, 7500V ooo... eee eect reeneeeeeenereeenerenern 5-69 
FAIA DA apse at ies Q68000-A8663 0.0. eee Optocoupler, 6 Pin, Single, 220% CTR, 5300V, High Reverse Voltage 0... 5-70 
IVD ecncyecteeeclt cone ice nue cater tide oaebl se, culisty eam maces, Optocoupler, 6 Pin, Single, 220% CTR, 5300V, High Reverse Voltage... 5-70 
AAIDS teases oe Q68000-A5457 oo. Optocoupler, 6 Pin, Single, 220% CTR, 5300V, High Reverse Voltage... 5-70 
HD1075G we Q68000-AG346 oo. ceeeees Display, .28", Green, Common Anode, DP Right ....... cee ceeceenete cere setters seenenees 3-7 
HD10750 oe Q68000-A5746 oes Display, .28", Super-Red, Common Anode, DP RIght ....... cc ccceeeececeeseeesteereenseaes 3-7 
HD1075R ........05. Q68000-A5747 ooo. ecccccececeeees Display, .28", Red, Common Anode, DP Right ............ccccccececceeseeteenecneeereeneeeennenes 3-7 
HD1077G we Q68000-AG348 ooo... eeeeeenees Display, .28", Green, Common Cathode, DP Right... ec eeeeneeereneenrerrenenes 3-7 
HD10770 .......ccee Q68000-A5758 .....eccceceees Display, .28", Super-Red, Common Cathode, DP Right... cee ertctee etter 3-7 
HD1077R ues Q68000-A5759 ooo. ccc Display, .28°, Red, Common Cathode, DP RIgQht ......... ccc eeneeneetteneeerenrees 3-7 
HD1105G we. Q68000-A6350 000... eee Display, .39", Green, Common Anode, DP Right ..0...0.. ce eerie rrere rere 3-9 
HD11050 oo. Q68000-A5766 000... cece Display, 39°, Super-Red, Common Anode, DP Right ...........ccccceeccsesrenteteseererens 3-9 
HD1105R ooo. Q68000-A5741 oo ees Display, .39", Red, Common Anode, DP Right... ccc cceeseceterteenestnenenenies 3-9 
HD1107G we Q68000-AG6352 oo. ccceeeeeees Display, 39°, Green, Common Cathode, DP Right... ecccecccensetteeneetereretnererens 3-9 
HD11070 oo Q68000-A5772 oo. ccecceseseees Display, .39", Super-Red, Common Cathode, DP RIGht ......ccecceceeteeeeteeeeerenee 3-9 
HD1107R oo... Q68000-A5743 oes Display, .39", Red, Common Cathode, DP Right ........... cece recente reneeneer ent 3-9 
HD1181G wees Q68000-A7820 oo... eceee eee Display, .53", Green, Common Anode, DP Right ........0.c ccc cceereececeentetcetteneesneseees 3-11 
HD11310 wees Q6B000-A7B22 oo... ccceceeeeee Display, .53°, Super-Red, Common Anode, DP Right .......0. cc seeceeetteenenseer cesses 3-11 
HD1139R wee Q68000-A7821 oo. ceeeeteeeeee Display, .53", Red, Common Anode, DP Right ........ ccc cecseeneeecteeeeeeetieereenenees 3-11 
HD1133G ...... ee Q68B000-A7871 oo... eccecceeeeees Display, .53", Green, Common Cathode, DP Right ..........cccccccccesereeteeereteeetenseees 3-11 
HD11330 woe Q68000-A7872 0... cece Display, .53", Super-Red, Common Cathode, DP RIGNt oo... cert rtet een 3-11 
HD1133R ooo. Q68000-A7873 occ ees Display, .53", Red, Common Cathode, DP Right ............. ccc cceceeeereeteeeeeeeteerenee 3-11 
HDN10750 ....... Q68000-A4315 oo. ceccccceeeeee Display, .28° (7 mm), Super Red, Common Anode, DP Right, Low Current ............. 3-13 
HDN10770 ...... Q68000-A4317 ooo. eee Display, .28" (7 mm), Super Red, Common Cathode, DP Right, Low Current.......... 3-13 
HDN11050 .......... Q68000-A4319 ooo. eeeeeees Display, .39° (10 mm), Super Red, Common Anode, DP Right, Low Current........... 3-14 
HDN11070 ....... Q68000-A4321 oo. eee Display, .39" (10 mm), Super Red, Common Cathode, DP Right, Low Current ....... 3-14 
HDN11310 ......... Q68000-AG6433 ..... eee Display, .59" (13 mm), Super Red, Common Anode, DP Right, Low Current........... 3-15 
HDN11330 ...... Q68000-A6434 ooo. cee Display, .59" (13 mm), Super Red, Common Cathode, DP Right, Low Current .......3-15 
HDSP2000LP ......... Q68000-AB131 oo... eee eee Small Alphanumeric Serial Input Display, 4 Char, .15" Dot Matrix Red oe 2-55 
HDSP2001LP ......... Q68000-AB304 oo. ec ceeceeeeee Small Alphanumeric Serial Input Display, 4 Char, .15" Dot Matrix Yellow ............. 2-55 
HDSP2002LP ......... Q68000-A8132 occ eee Small Alphanumeric Serial Input Display, 4 Char, .15° Dot Matrix HER .......... 2-55 
HDSP2003 LP ......... Q68000-A8133 oo... ee eeceeees Smali Alphanumeric Serial Input Display, 4 Char, .15" Dot Matrix Green... 2-55 
HDSP21108S ........... Q68000-A8B560 oo. ceeeee Programmable Display, 8 Char, .200°, 5x7 Dot Matrix Red ooo... eee eeeetteenees 2-62 
HDSP2111S 0... Q68000-AB5614 0.0... cee Programmable Display, 8 Char, .200", 5x7 Dot Matrix Yellow 0... eects 2-62 
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HDSP21128 ........... Q68000-A8562 eee Programmable Display, 8 Char, .200°, 5x7 Dot Matrix HER 0.0... eee eeeeeees 2-62 
HDSP2113S ........... Q68000-A8563 ..... eee Programmable Display, 8 Char, .200°, 5x7 Dot Matrix Green... ccccccccceeteteeees 2-62 
HDSP2114S 0.0.0.0... Q68000-A8564 oo. Programmable Display, 8 Char, .200°, 5x7 Dot Matrix HEG ooo... ceeeereeees 2-62 
HLMP-2300 ............ Q68000-A7782 ooo... eee Light Bar, .15°x.35", Red, TWO Die ........cccceccccceesecesecesscessesserecenescseesnesensesatenseseenaes 3-16 . 
HLMP-2350 00000000... Q6B000-A43 12 oo... aces Light Bar, .15°x.75", Red, Four Die oo... cece cceeccneceeeteseeeseaeecaeecsreceeeeeseseeaeenaee 3-16 
HLMP-2400 ............ Q6B000-A7785 0... eececeseeeess Light Bar, .15°x.35", Yellow, TWO Die oo... cece ccseccectesssenscseceseecsusasecesseesseneseseenaes 3-16 
HLMP-2450 oo... Q68000-A4507 ooo. cece eee Light Bar, .15°x.75", Yellow, Four Die ooo... ccc ccccccccessseecsesseseeeeccsteeecasesesaseeseseenees 3-16 
HLMP-2500 ............ Q6B000-A7779 ooo ceeccccccseceeceees Light Bar, .15°x.35", Green, TWO Die oo... cc cece cesscsecssecsessecsaenseesessneaeaecsaesseaeenaes 3-16 | 
HLMP-2550 ............ Q68000-A2436 oe cceeeeeteeees Light Bar, .15°x.75°, Green, Four Die oo eect teeereees Er hedOiddcastateecneanc nee 3-16 
HLMP-2600 ............ Q68000-A1627 ooo cece Light Bar, .15°x.35", Red, Four Die... eee creer ene crane ininenecieninees 3-16 
HLMP-2620 ............ Q68000-A4505 oo. cceeceeees Light Bar, .15"x.35", Red, Eight Die oo... ccc cceccenecetesestansesteeesseneaeesesenaes 3-16 
HLMP-2685 ............ Q68000-A7783 oo. ees Light Bar, .35°x.35", Red, Four Die oo... eeccceeecnerneeneeeeeereeeseene caus seentenieereenrsente 3-16 
HLMP-2688 ............ Q6B8000-A7784 oo. ceeeeeetees Light Bar, .35°x.75", Red, Eight Die 0... cere crest nee nieenieieseniees 3-16 
HLMP-2700 oo... Q68000-A1226 oon Light Bar, .15°x.35", Yellow, Four Die 

HLMP-2720 ..........., Q6B8000-A4508 oe eeeeeeeeeee Light Bar, .15°x.35", Yellow, Eight Die 

HLMP-2755 ............ Q68B000-A7786 oes Light Bar, .35'x.35", Yellow, Four Die 

HLMP-27885 ............ Q68000-A7787 oo. cceeeteeeenee Light Bar, .35°x.75’, Yellow, Eight Die 

HLMP-2800 ............ Q68000-A1210 Light Bar, .15°x.35", Green, Four Die ccc eccccceecsecneesseereeesenssere cue senseeaaeneaeaeenaes 3-16 
HLMP-2820 0.00.0... Q68000-A3867 Light Bar, .15°x.35", Green, Eight Die oc cc eecececeecseeceeeceeceecneeceneeeesteeeetaataes 3-16 
HLMP-2885 ............ Q68000-A7780 Light Bar, .35°x.35", Green, Four Die ooo... ccc ccecscsscesseeseeeccnscesecnnesesesaseneeesesaes 3-16 
HLMP-2885 .....0...... Q68000-A7781 Light Bar, .35°x.75", Green, Eight Die oo. ccc ceeeteceneecresseecueesenesnecneeetenenees 3-16 
IDA1414-16-1 ..00..... Q68000-AG6380 oo. cette Intelligent Display Assembly, 16 Char with Buffer oo... cece ceeeeeeeeeecnees 2-183 
IDA2416-16 ..... Q68000-AG6375 oo. ees Intelligent Display Assembly, 16 Char oo. cece cscsesseeeeeenescceraeeesscesecnsecneeerens 2-187 
IDA24 16-32 00... Q68000-A6376 oes Intelligent Display Assembly, 32 Char oo. ccnceneeeeeneeeseseenatererensecisestentren 2-187 
IDA34 16-16 ........ Q68000-A7239 oo. eee eee Intelligent Display Assembly, 16 Charo... ccc ssceee eer ereeecenneesnesceeensecereien 2-191 
IDA34 16-20 ....0....... Q6B000-A7242 oo ccs Intelligent Display Assembly, 20 Char o.oo... cccceeccececeseeceeececeeecetenaeresesessensesisenrens 2-191 
IDA34 16-32 «0.0.0... Q68000-A7 164 oon Intelligent Display Assembly, 32 Char 0... cece eeeeeeeeeeeceeenaeeeserteecneesisenren 2-191 
IDA7 135-16 00.0... Q68000-AG6385 oe eee Intelligent Display Assembly, 16 Char ......0..0cccccccccccccccscscesceesceneccereeneseeesnsecutecsees 2-195 
IDA7 135-20 ....... Q68000-AG386 0... eee Intelligent Display Assembly, 20 Charo... ccc ccc ceneereneseseeeerseeesateesereneeenseeneeien 2-195 
IDA7137-16 oa. Q68000-AG389 oes Intelligent Display Assembly, 16 Charo... ee eeeneeeeeeeeees schiuaneeiteataatatta ies 2-195 
IDA7137-20 Q6B8000-AG390 oo. eee Intelligent Display Assembly, 20 Char oo... ecceccesenseeecetecererereneetansreneepeesneesnenieeaa 2-195 
ILD) sesstsetegsteeeavccsaceee Q68000-A590 ..... eee eee Optocoupler, 6 Pin Single, 20% CTR, 7500V oo... ce ceeceecseterseecereete cre ceneeseseeeeeeetenes 5-73 
Wis stesiess Shed sihivatoeicns Q68000-A8124 ooo. Optocoupler, 6 Pin Single, 100% CTR, 7500V oo... ee cccccecceescentereseeetsereteneneeenes 5-73 
ILOB-1 oo. ceceeceeee Q68000-A8734 ooo. Optocoupler, 6 Pin Single, 100% CTR, 7500V o.oo... cece cee eeneecttetteeteenseeaes 5-78 
WLOB-2 ooo eceececneee Q68000-A8735 0.0... eee Optocoupler, 6 Pin Single, 30% CTR, 7500V ........ cc cececceeseeseesecenseresueeeeesenensneneenaes 5-78 
IL2B-3 oo. eee Q68000-A8B7 36 00... eees Optocoupler, 6 Pin Single, 100% CTR, 7500V 0... cect rereaserentteeseeeenenes 5-78 
IL2B-4 oes Q68000-A8737 occ Optocoupler, 6 Pin Single, 40% CTR, 7500V ooo. cceccreeeecneenentieneneeesecienatits 5-78 
ABB src dis Q68000-A8B738 ooo ee Optocoupler, 6 Pin Single, 20% CTR, 7500V ooo... ccc cece cen ceeeseceeeseneseeceeeeees 5-78 
US Re ieetenlhoee Q68000-A5931 oo... eee Optocoupler, 6 Pin Single, 50% CTR, 7500V .......... cece bilan Seratic wins Y 5-73 
IEBiad tae aevesoaess Q68000-A8739 oe Optocoupler, 4 Pin Single, 20% CTR, 8KV without Base Oa raises oteeeseans 5-81 
ILD ise, Aedeke Gece: Q68000-A8740 ooo. Optocoupler, 6 Pin Single, 20% CTR, 8KV with Base Lead... cceeeeeenes 5-81 
EO en icAtiesteists gees Q68000-A879 o.oo. cece Optocoupler, 4 Pin Single, 50% CTR, 8KV without Base Lead... eeceeees 5-81 
WET sesactactreests Q68000-A8325 ooo eee Optocoupler, 6 Pin Single, 50% CTR, 8KV with Base Lead... ceceserteeeees 5-81 
B02 Hisceidaciencehes Q62703-N27 ooo. cececeteeeees Optocoupler, 6 Pin Single, 100% CTR, 7500V, Photodarlington ..........ceceeeee 5-83 
WEST iitetiserardeaer, Q62703B-N177 0. eeeeeeseeseeeeees Optocoupler, 6 Pin Single, 200% CTR, 7500V, Photodarlington .......... ccc 5-83 
ESS racer aiecreveress Q62703-N29 oo ccecteieeeeees Optocoupler, 6 Pin Single, 100% CTR, 7500V, Photodarlington ........ cece 5-83 
ILO6-1 oe ccecseereeeees Q68000-A8B741 oo Optocoupler, 6 Pin Single, 100% CTR, 7500V, Photodarlington oo... cesses 5-86 
IL66-2 wo. Q68000-A8742 ooo. ee Optocoupler, 6 Pin Single, 300% CTR, 7500V, Photodarlington .............ceeeee eee 5-86 
IL66-3 occ Q68000-A8B743 oc Optocoupler, 6 Pin Single, 400% CTR, 7500V, Photodarlington 0.0.0... ees 5-86 
WL66-4 cc eececees Q68000-A8744 ooo... Optocoupler, 6 Pin Single, 500% CTR, 7500V, Photodarlington ......... cece 5-86 
IL66B-1 eee Q6B000-A8B745 oo. eceeeeteees Optocoupler, 6 Pin Single, 200% CTR, 7500V, Photodarlington o.....e 5-89 
IL66B-2 oo. Q68000-A8B746 ...0.. oe Optocoupler, 6 Pin Single, 750% CTR, 7500V, Photodarlington «0.00... enees 5-89 
We TAe Sea tete tenme te Q62703-N28 oo... eeceeeteee Optocoupler, 6 Pin Single, 12.5% CTR, 7500V o.oo... eee ete ceeesiereneeenerenaes 5-91 
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IL.20Ts.aeca scence Q62703-N0042 ...... ee ees Optocoupler, 6 Pin'Single, 10% CTR, 7500V 

| 0 Q62703-N0041.. a Optocoupler; 6 Pin Single, 30% CTR, 7500V 

| i. 0 Q62703-N162 00.05.6000: st Eeenaees Optocoupler, 6 Pin Single, 50% CTR, 7500V 

IL208 »eccssceuessievens Q68000-A7834 oo... eee Optocoupler, SMD, Phototransistor, 40-80% CTR, 2500V o.oo. cs eceeescssceseeeeeeeeee 
IL208T oe Q68000-A7926 0.0... eee Optecoupler, SMD, Phototransistor, 40-80% CTR, 2500V, Tape/Reel Bk colle hee 
IL206 oes Q68000-A7835 oe eee Optocoupler, SMD, Phototransistor, 63- 125% CTR, 250OV ia Sidi cnc noun hive 

| I. 0 3} Q68000-A7927 oo... Optocoupler, SMD, Phototransistor, 63-125% CTR, 2500V, Tape/Reel ............0.. 
{E207 ae Q68000-A7836 .0.... eee eeee Optocoupler, SMD, Phototransistor, 100-200% CTR, 25OOV 5c ohesestactecneied s Bectes 

| 0 4 eee eee Q68000-A7928 00. Optocoupler, SMD, Phototransistor, 100-200% CTR, 2500V, Tape/Reel 

| 0): ee Q68000-A87 82 ...... cece Optocoupler, SMD, Phototransistor, 160-320% CTR, 2500V, Tape/Reel 

IL208T 0. eee Q68000-A8783 ..0... ee Optocoupler, SMD, Phototransistor, 160-320% CTR, 2500V, Tape/Reel 

LOTT atic Q68000-A7837 00... Optocoupler, SMD, Phototransistor, 20% CTR, 2500V oo... cccsteetecsententersenensee’ 
21 PTs itccovisavert Q68000-A8B251 oo. ceececceeeeeees Optocoupler, SMD, Phototransistor, 20% CTR, 2500V, Tape/Reel 

| ds ere eer oe Q68000-A7838 000... cece Optocoupler, SMD, Phototransistor, 50% CTR, 2500V on... cccccscsessenssesseceeseensesans 
[E2127 kicnecntesn Q68000-A8252 ..... ce Optocoupler, SMD, Phototransistor, 50% CTR, 2500V, Tape/Reel . 

(L213 seine sncicie Q68000-A7839 ©... cee Optocoupler, SMD, Phototransistor, 100% CTR, 2500V 0... eeiiceseceseeeeeseereeeers 
IL213T. ..cieecices cette Q68000-A8B253 ...... eee cece Optocoupler, SMD, Phototransistor, 100% CTR, 2500V, Fapelfieal 

218. es. Miecatis Q68000-A7840 ........c eee Optocoupler, SMD, Phototransistor, 20% CTR, 2500V ScbtebardcduassiyMeeeeassveron aah 5-103 
IL218T oe Q6B000-A7929 00... Optocoupler, SMD, Phototransistor, 20% CTR, 2500V, Tape/Reel 0... cece 5-103 | 
L216 3s. cestsssreetisctvecs Q68000-A7841 ooo eee Optocoupler,.SMD, Phototransistor, 50% CTR, 2500V oo. .scccccccescssserseeesseeeseresenses 5-103 
IL216T oo. Q68000-A7930 0.0... ee Optocoupler, SMD, Phototransistor, 50% CTR, 2500V, Tape/Reel ......... eee 5-103 
| 223 i opera ee meres Q68000-A7842 ooo... Optocoupler, SMD, Phototransistor, 100% CTR, 2500V oo... ccecleseccsesetsseetenserseete 5-103 
MEZA secs te teetecteces Q68000-A7931 oo... - Optocoupler, SMD, Phototransistor, 100% CTR, 2500V, Tape/Reel ....... ee 5-103 
(C224 Avot tuatedeasetns Q68000-A7843 oo... Optocoupler, SMD, Photodarlington, 100% CTR, 2500V ooo... cece cccccsceeseseeeersenes 
W221 oe Q68000-A8254 ooo... Optocoupler, SMD; Photodarlington, 100% CTR, 2500V, Fape/Reel 

WE 222 Sensis scence, Q68000-A7844 0000. Optocoupler, SMD, Photodarlington, 200% CTR, 2500V ......co.iccccceceeteee 

W222T oo Q68000-A8255 ooo. Optocoupler, SMD, Photodarlington, 200% CTR, 2500V, Tape/Reel 

TEs, Rr Q68000-A7845 ooo Optocoupler, SMD, Photodarlington, 500% CTR, 2500V ooo... coc cccceeterenrenes 
W228T ee Q68000-A8256 ..0.. eee Optocoupler, SMD, Photodarlington, 500% CTR, 2500V, Tapemee 

L250 seawessrnnd Q62703-NB0 1... eee Optocoupler, 6 Pin Single, 50% CTR, 7500V, AC Input ooo. ce cceseectseeretertens 

EAS sccvvanSorssactesces Q68000-A7811 0. Optocoupler, 6 Pin Single, 20% CTR,.7500V, AC Input ....:.ce. cece ceeeceeeertiens 
L252 ote agenesis: Q68000-A8687 0.0... Optocoupler, 6 Pin Single, 100% CTR, 7500V, AC Input... eee cceceereeeees 

| Wide) oe Q68000-A7846 000. Optocoupler, SMD, 20% CTR, 2500V,. AC Input... ice cectecccereseereeeneessseens 
IL256T oo. Q68000-A8372 ......0. ee Optocoupler, SMD, 20% CTR, 2500V, AC Input, Tape/Reel 00... 

IL300 ooo. eee Q68000-A8483 Optocoupler, 8 Pin DIP, Linear 7500V ooo... ccc cccetesceneeceseabessesesereesneesnsestraens 

11400 oe. Q68000-A4376 Optocoupler, 6 Piri Single, Photo SCR, 7500V 0.0.0.0... cece 

L410 eben Q68000-A8476 .... Optocoupler, 6 Pin Single, Zero Voltage Crossing, Triac, TSOOV .. 

11420 ooo Q68000-A8577 ::. Optocoupler, 6 Pin Single, Triac, 7500V vba eeeaien va uneaeseius stole ean vas teas tides Aadeun des ; 
IL755-T Q68000-A8694 0.0... Optocoupler, 6 Pin Single, P/darlington, 750% CTR, 7500V, AC a cacviduecsves beds 5-135 
IL755-2 oe Q68000-A8695 oo. cee. Optocoupler, 6 Pin Single, P/darlington,1000% CTR, 7500V, AC. Input... 5-135 
IL755B-1 oe, Q68000-A8696 ..0... Optocoupler, 6 Pin Single, P/darlington,750% CTR, 7500V, AC Input, No Base .....5-138 
IL755B-2 wo. Q68000-A8697 ....... .... Optocoupler, 6 Pin Single, P/darlington,1000% CTR, 7500V, AC Input, No Base ...5-138 
IL766-1 oe Q68000-A7938 ...... .... Optocoupler, 6 Pin Single, P/darlington,500% CTR, 7500V, AC Input... 5-141 
IL766-2 oes Q68000-A79339 .........e cess ..2 Optocoupler, 6 Pin Single, P/darlington,500% CTR, 7500V,-AC Input ......... 5-141 
IL766B-1 oe. Q68000-A8785 ..... Optocoupler, 6 Pin Single, P/dartington,400% CTR, 7500V, Bidirectional ............... 5-144 
IL766B-2 we. Q68000-A8786 Optocoupler, 6 Pin Single, P/darlington, 900% CTR, 7500V, Bidirectional ............... 5-144 
WLATI6 ees Q68000-A8688....0. es Optocoupler;-6 Pin Single, Zero Voltage Crossing, Triac, 7500V . 

IATA TL tet scteeenesecs Q68000-AB689 2.0... Optocoupler, 6 Pin Single, Zero Voltage Crossing, Triac, 7500V.. 

IL4118 oe Q68000-A8B690 oo. lee eee Optocoupler, 6 Pin Single, Zero Voltage Crossing, Triac, 7500V .... 

IL4216 os Q68000-A8691 00... Optocoupler, 6 Pin Single, Triac, 7500V ooo... ccc ccccceccececsceessessseersessesestesesinensatens 
WW4207 oc Q68000-A8692 0.0... cee Optocoupler, 6 Pin Single, Triac,. 7500V ....... cee 

114218 ot ~Q68000-AB693 0... eee Optocoupler, 6 Pin Single, Triac, 7500V ooo... cece teseclossesatetseseecteneeteesenscnens 

ILCTS . Pnanelshaxrenes Q62703-N48 svenesear aes) Optocoupler, 8 Pin Dual, 20% CTR, 7500V o...ccc ccc lecceecencvselesessestetsesseceseeeses 

EDP isssccr oi cncvcteats Q68000-A5972 Optocoupler, 8 Pin Dual, 20%. CTR, 7500V oo... ccc cecccesccssseetrseesenveesecsurtectstersaaes 

WEDS! as descent eess Q68000-A4357 ... Optocoupler, 8 Pin Dual, 100%°CTR,. 7500V 

TED S son c.eeestcssdeseeasess Q68000-A8024 Optocoupler, 8 Pin Dual, 50% CTR, 7500V oo... ccccccceccssecseccessecsseecsscstecsseenesenseens 
WOO. 0.06. cesta Q68000-A4377 ooo. eee Optocoupler, 8 Pin Dual, 100% CTR, 7500V, Photodarlington 2.0.0.0... eeeecneeeeees 5-83 
ILD B4 ccad 5 vcdenccectes Q68000-A8698 ............0 cc Optocoupler, 8 Pin Dual, 200% CTR, 7500V, Photodarlington 0.0.00... cceeees 5-83 
ILD32 wee Q68000-A8445 ooo. Optocoupler, 8 Pin Dual, 500% CTR, 7500V, Photodarlington «2.0.00... ees 5-160 
ILD55 wo Q68000-A4378 oo... Optocoupler, 8 Pin Dual, 100% CTR, 7500V, Photodarlington 2.0.0.0... cccceeceeteees 5-83 
ILD66-1 oo... Q68000-A8699 ..... Optocoupler, 8 Pin Dual, 100% CTR, 7500V, Photodarlington ............. eee 5-86 
ILD66-2 wo. Q68000-A8700 ...... ee Optocoupler, 8 Pin Dual, 300% CTR, 7500V, Photodarlington 0.0.00... cence 5-86 
ILD66-3 ooo. Q68000-A8B701 oo. Optocoupler, 8 Pin Dual, 400% CTR, .7500V, Photodarlington .......... cece 5-86 
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ILD66-4 oo. Q68000-AB702 ..... ee Optocoupler, 8 Pin Dual, 500% CTR, 7500V, Photodarlington ..........ccecccceeeeeteeees 5-86 
ILD740 weccceceeeees Q68000-A5973 0... cece Optocoupler, 8 Pin Dual, 12.5% CTR, 7500V oo... cc ccccetecscccceccssecsseseetseccseseesanes 5-91 
ILD205 oo. Q68000-A8B708 ...... ccc ceeeees Optocoupler, SMD, Dual, Phototransistor, 40-80% CTR, 2500V uo... cece see 5-163 
ILD206 woe Q68000-A8704 ooo. eee Optocoupler, SMD, Dual, Phototransistor, 63-125% CTR, 2500V 0... eeeccceeeen 5-163 
ILD207 oo. Q68000-A87 20 oo. eee ceeees Optocoupler, SMD, Dual, Phototransistor, 100-200% CTR, 2500V uu... eee 5-163 
ILD213 occ Q68000-A87 21 oo... eee Optocoupler, SMD, Dual, Phototransistor, 100% CTR, 2500V oo... eee ceereeees 5-163 
W223 oo. eeeee Q68000-A8B7 22 ooo. cecceeeees Optocoupler, SMD, Dual, Photodarlington, 500% CTR, 2500V ........ccccccccesecneeteees 5-165 
ILD250 woe Q68000-A8457 oo... eee Optocoupler, 8 Pin Dual, 50% CTR, 7500V, AC Input .......0 cc cceececeeeeserneenes 

ILD 251 occ Q68000-A8458 oo. Optocoupler, 8 Pin Dual, 20% CTR, 7500V, AC Input ...........0. 

(D252) ececccesveccesaas Q68000-A8459 oo... Optocoupler, 8 Pin Dual, 100% CTR, 7500V, AC Input 

WB O55 x coidics cc ccrtbntce Q68000-A87 84 ooo. Optocoupler, 8 Pin Dual, 50% CTR, 7500V, AC Input, Bidirectional .............00000.... 5-167 
ILD610-1 Q68000-A4467 oo. Optocoupler, 8 Pin Dual, 40-80% CTR, 7500V oo .cccccceccecceetecesstteeteeetsseneeetaee 
ILD610-2 Q68000-A4468 oe Optocoupler, 8 Pin Dual, 63-125% CTR, 7500V oo... eee 

ILD610-3 oe Q68000-AG6542 oo... Optocoupler, 8 Pin Dual, 100-200% CTR, 7500V 

1LD610-4 we Q68000-A7818 oo... eee ee Optocoupler, 8 Pin Dual, 160-320% CTR, 7500V 

ILD615-4 wee Q68000-A8460 ....... cece Optocoupler, 8 Pin Dual, 40-80% CTR, 7500V 0... ccccccccsecsetetescsteetseteeeteeteeenees 
ILD615-2 wee Q68000-AB461 oe ceeeeee Optocoupler, 8 Pin Dual, 63-125% CTR, 7500V oo... ceeeeees 

ILD615-3 we. Q68000-A8462 0.0... eee Optocoupler, 8 Pin Dual, 100-200% CTR, 7500V 

ILD615-4 wee Q68000-A8463 0... ec ec teers Optocoupler, 8 Pin Dual, 160-320% CTR, 7500V 

ILD620 ..... ee Q68000-A8464 0.0... es Optocoupler, 8 Pin Dual, 50% CTR, 7500V, AC Input ...... oo cceccecceeeneeenees 
ILD620GB ....... Q68000-A8478 00... eee Optocoupler, 8 Pin Dual, 100% CTR, 7500V, AC Input 

ILD621 oo Q68000-A8465 oes Optocoupler, 8 Pin Dual, 50% CTR, 7500V ooo... cece 

ILD621GB oo... Q68000-A8466 0... eee Optocoupler, 8 Pin Dual, 100% CTR, 7500V ooo... cccececttecesneteseecersaeeenseniea 
ILD755-1 wo. Q68000-A6048 oo... Optocoupler, 8 Pin Dual, Photodarlington, 750% CTR, 7500V, AC Input............0... 5-143 
ILD755-2 oo. Q68000-AG6049 0... Optocoupler, 8 Pin Dual, Photodarlington, 1000% CTR, 7500V, AC Input............... 5-143 
ILD766-1 oo Q68000-A6050 0... eee Optocoupler, 8 Pin Dual, Photodarlington, 500% CTR, 7500V, Ip=2 mA, AC Input .5-149 
ILD766-2 oo. Q68000-A8787 ooo... ee Optocoupler, 8 Pin Dual, Photodarlington, 500% CTR, 7500V, Ip=1 mA, AC Input .5-149 
WEA 100} eiereceecsione Q68000-A8705 00... Optocoupler, 8 Pin Single, Cerarmic oo... cece cee cteeeeeceetteesiee ses eeenetneeenrenarerees 5-186 
ILH200 oo. Q68000-A8708 0.0.0... eee Optocoupler, 8 Pin Dual, Ceramic... ccc ccccceeeee eee esesenesesseeessaaeeseeneesneenereeees 5-193 
IRQ ee eth oS haw Q68000-A5974 woe Optocoupler, 16 Pin Quad, 20% CTR, 7500V ooo... ccc cceccsesesecesteeestnsaeecnrenes 5-156 
[QD oot Stic ccsseese Males Q68000-A4358 00... eee Optocoupler, 16 Pin Quad, 100% CTR, 7500V oo... ccccceeccre seen seteuesetesaeeenaeees 5-156 
WQS osessteeenertartens Q68000-A7995 oo. Optocoupler, 16 Pin Quad, 50% CTR, 7500V ooo... ccesceseeesessessseseseeesesenas 5-156 
ILQ30 oes Q68000-A4379 oo... cee Optocoupler, 16 Pin Quad,100% CTR, 7500V, Photodarlington ....0......0cceeeee 5-83 
IHQS1 dou ke ees Q68000-A8520 ...... ee Optocoupler, 16 Pin Quad, 200% CTR, 7500V, Photodarlington .....0....0 ee 5-83 
QS? sc Aicsegehen ts Q68000-A8723 .... eee Optocoupler, 16 Pin Quad, 500% CTR, 7500V, Photodarlington ...........00.c ee 5-160 
IPQ5S atest eataes, Q68000-A4380 0. Optocoupler, 16 Pin Quad, 100% CTR. 7500V, Photodarlington «0.0.0.0... 5-83 
ILQ66-4 oo. Q68000-A8B7 11 oo. Optocoupler, 16 Pin Quad, 100% CTR, 7500V, Photodarlington ........ ee 
ILQ66-2 we Q68000-A87 12 0... Optocoupler, 16 Pin Quad, 300% CTR, 7500V, Photodarlington .......0...00.0 ee 
ILQ66-3 oo. Q68000-A8B7 13 0... ee Optocoupler, 16 Pin Quad, 400% CTR, 7500V, Photodarlington .....0.0...c es 
ILQ66-4 wl Q68000-A87 14 ooo Optocoupler, 16 Pin Quad, 500% CTR, 7500V, Photodarlington ... 

NE QT Ailes vitecetie viens’ Q68000-A6185 ooo cceeee Optocoupler, 16 Pin Quad,12.5% CTR, 7500V ......cccccccecsseecsscceetsecestecnseeersaeeeesnae ss 
ILQ615-1 wee Q68000-A8450 ooo. ecceee Optocoupler, 16 Pin Quad, 40-80% CTR, 7500V 0... ccc ccectseteeneeteeeecneeneaes 
ILQ615-2 wee Q68000-A8B451 oo. ec eects Optocoupler, 16 Pin Quad, 63-125% CTR, 7500V ...... cee 

ILQ615-3 wee Q68000-A8452 oo. cece Optocoupler, 16 Pin Quad, 100-200% CTR, 7500V .............e 

ILQ618-4 wee Q68000-A8453 ......ee Optocoupler, 16 Pin Quad, 160-320% CTR, 7500V o.......ce cece eee ee teens etic 

[LQG 20 vices titans: Q68000-A8B454 oo. ecceccteees Optocoupler, 16 Pin Quad, 50% CTR, 7500V, AC Input oo... cccecccnteetterenees 
ILQ620GB ............ Q68000-A8479 oes Optocoupler, 16 Pin Quad, 100% CTR, 7500V, AC Input 

ILQ621 oo. Q68000-A8455 ooo. Optocoupler, 16 Pin Quad!, 50% CTR, 7500V oe 

ILQ621GB wo. Q68000-A8456 0.0.0... Optocoupler, 16 Pin Quad, 100% CTR, 7500V oo... .cccccccceccecceeteessteeteeseeteteeeteeetees 
PEO B Be nest eee Were Mech aces been A detec LED Die, 0.4x0.4 GaASP/GaAS oo... cece ccc ence cee cette tetteetsne ents deesetienteneseens 1-8 
IPD 2181 ch cists tseinatns nisin ceaevagenana gat on aeaons desea Programmable Display, 8 Char, .200*, Dot Matrix Yellow, Industrial ...........0..000 2-81 
IPI 2132 Sa ccaccaine Macc stat coatoamcleecoter er etoucr sebatage lane Programmable Display, 8 Char, .200", Dot Matrix HER, Industrial ........ ee 2-81 
IPD 2138. cr casvesicesseetestey eotedavevuecevaugnanzaseutseunssasapacatne Programmable Display, 8 Char, .200", Dot Matrix HEG, Industrial... 2-81 
IPD2545A oe Q68000-A7888 oe Programmable Display, 4 Char, .15", Dot Matrix HER, Industrial oo... ee 2-95 
IPD2547A wee Q68000-A7889 Programmable Display, 4 Char, .15°, Dot Matrix Green, Industrial .... 

PO 25 ABA ects Neon, emaGniens einen ictanaha taste 

[R=B 2 isiseessiadeses aur Q62901-B79 oo eccccecceeeeseteeees Infrared Indicator Card oo... ccecccccccsctceceestteeeeeeensteeeenenenaes 

IRL80A ou. eee Q68000-A7851 oo eeeee Emitter, IR, Side Facing, GaAs oo... ccc teeeeeee teens eneeenes 

IRLB1A ween Q68000-A8000 0.0... eee Emitter, IR, Side Facing, GaAlAs 
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ISD2010 woo. Q68000-A8134 ooo ee cee Small Alphanumeric Indus. Display, 4 Char, 15" Dot Matrix Yellow: 

ISD2011 eee Q68000-A8135 oo. ee Small Alphanumeric Indus. Display, 4 Char, 15" Dot Matrix Yellow 

ISD2012 wc Q68000-A8136 0.0.6. eee Small Alphanumeric Indus. Display, 4 Char, .15" Dot Matrix-HER ......... 

ISD2013 wo. Q68000-A8137 ooo ee Small Alphanumeric Indus. Display, 4 Char, .15" Dot Matrix Green 

ISD2310 0... ee Q68000-A8138 oo. eecececeets .. Small Alphanumeric Indus. Display, 4 Char, .20" Dot Matrix Red oo... cece 2-111 
ISB2311 wc Q68000-AB139 occ cece Small Alphanumeric Indus. Display, 4 Char, .20" Dot Matrix Yellow..........0.ce 2-111 
ISD2312 oo. Q68000-A8140 oo. eee Small Alphanumeric Indus. Display, 4 Char, .20" Dot Matrix HER ou... cececceeeeees 2-111 
ISD23.13:... ..cccessessess Q68000-A8141 oo... eee Small Alphanumeric Indus. Display, 4 Char, .20" Dot Matrix Green oo... eee 2-111 
I$D2351 wee Q68000-A8142 oi... Small Alphanum. indus. Display, 4 Char, .20° Dot Matrix Yellow, Sunlight View ......2-118 
ISD2352 wee Q68000-A8143 eee Small Alphanum. Indus. Display, 4 Char, .20° Dot Matrix HER, Sunlight View ......... 2-118 
ISD2353 oo. Q68000-A8144 0... Small Alphanum. Indus. Display, 4 Char, .20° Dot Matrix Green, Sunlight View ...... 2-118 
KOM 2083A 0.0.00... QB2702-K2 oie eeccccccececteeeeeee Photodiode, 6 Chip, Array; 60° 0... cece ceed OA rons GaTekiateoa aimee 

KOM 2033AF ......... Q62702-K39 oo... Photodiode, 6 Chip, Array, 60°, Daylight Filter oo... icc ereeeenecneeteetteeteees 

KOM 2033B ........... Q62702-K26 oo. Photodiode, 6:Chip, Arrayp60° ...c.60 4.8.8 candidons cons de eiarcesssceviedvagbedevelehannsiac O}eeuedees 

KOM 2033BF ......... Q62702°K38 scccncd cuosec ts: Photodiode, 6 Chip, Array, 60°, Daylight Filler ooo. cee eceereeenesetetseeneereetersene 

KOM 2045 0... Q62702-K3 oo. ei ceeeeteeees Photodiode, 8 Chip, Array, 60°, Low Dark Current : 

KOM 2087L .......0.... Q62702-KB ascetics eeodinsg Photodiode;.:3 ChipwAnay, 60% 2.02 ia Ps cgecasten acti scctesedenegqiaies sdtevaleapeddeertpeealrasants 

KOM 2089 .............. QB2702-K4 occ certs Photodiode, 64 Element Circular Array oo... ccccccccccccceecseceeetee eee ate dee stenetseensraeetentees 

KOM 2084 .............. Q62702-K15 ooo ccees Photodiode, 4 Chip, Array, 60° .o...cccccccccccccccsecscescsscesbessetesiescisetsesentsesseseeeteeneieas 

KOM 2085... Q62702-K16 ooo. ccc Photodiode: 4: Chip Almay) 60: oocat cic edeattancectuddeuh ¢fetinsade Auaasteded aameasvndandsttons 

KOM 2100A ov... -Q62702-K37 Photodiode,-6 Chip, Array, 60°, SMD oo... ccc cee cceceeceeceeee eee eusbeenseeteneeneesettensa 

KOM 2100AF ......... Q62702-K36 Photodiode, 6 Chip, Array; 60°, Daylight Filter, SMD 

KOM 21008 o......, Q62702-K35 Photodiode,.6 Chip, Array, 60°, SMD oes “ 





KOM 2100BF ......... Q62702-K34 Photodiode, 6 Chip, Array, 60°, Daylight Filter, SMD 











LA-200A LED Material, 8.0x0.4, GaAsP/GaAs 

LA-300A :LED Material; 5.4x0.4, GaAsP/GaAs 

LA-300B LED Material, 5.4x0.4, GaAsP/GaAs 

LA-300C LED Material, 5.4x0.4, GaAsP/GaAs 

LA-300D LED Material, 5.4x0.4, GaAsP/GaAs 

LA:301A LED Material, 5.4x0.4, GaAsP/GaAs 

LB 5410-HO Lamp, Blue, T1 % (51mm), 2.5 MCd/20 MA, 35° ooo cece leceeeccestecateecnseeteees 4-17 

LD242-2 ooo Q62703-Q198 wo aed eae Emitter, IR:-TO-18, 40°, 4-8 MWY/SE o.oo ccc cece ccccceeseceeeceesssJesseevssaseeeeersereesenes 7-7 

LD242-3 oo. Q62703-Q199 wo. .... Emitter, IR, TO-18, 40° 6.3-12.5 MWYSH ooo cece ccceccuseescescuttesseececrsssteecencesaas 7-7 

LD242-4 ooo Q62703-Q1912 Emitter, IR; TO-18, 40° >10 MWISK ooo cee cele cceeelessdaereeeseeesecuereaaasereeeneds 7-7 

LD242-L E7800 ...... Q62703-Q2157 Emitter, 1Ri TO=1 840% ec cccec dessa sah csacc Mocedcbuacsba antetesiinana Shand caleabe el eo gens bavoradianae heats 7-7 

LD242-M E7800 ..... Q62703-Q2158 Emitter, IR, TO-18, 40° oo ceccccecsevsssessecaceeaceeepseeseevees Pi eR ae eae haa 7=7 
Q62703-Q78 Emitter, IR, 10 Elernent Array, 30° ooo... ccceececreeeeee ere serecectestentenennirteresieeserensenes 7-9 
Q62703-Q66 Emitter IR Element :30%, ic. nc ctecieet hanirtdat tay eia tame nist, 7-9 
Q62703-Q67 Emitter, 1R, 1 Element, 30° .... : 
Q62703-Q236 ooo Emitter, IR. 1:-Element, 30° 





Q62703-Q70 oesecccceccceceeseseees Emitter, IR,-2 Element Array, 
Q62703-Q71 oo ccccce cee Emitter, IR,3 Element Array, 









Q62708-O7 2? ccescccntaciiiSeseanes Emitter, IR, 4 Element Array, 

Q62703-Q73 ole Emitter, IR, 5 Element Array, 30° 0.0... 

Q62703-Q74 occ Emitter, IR, 6 Element Array, 30°... eeeeeereeees 

Q62703-Q75 oe was eaeteantaane Emitter, IR, 7 Element Array, 30° 0.0.0 eeeeeree 

Q62703-Q76 oo. eecceceeeeeee Emitter, IR, 8 Elernent Array, 30°... cece eres 

Q62703-Q77 wii Emitter, IR, 9: Element: Array ::30°.....cscccccscsiccesssenrerssigersecctecsdecavecevedadebedidevadvaasncesseneds 
UD APA asin and as Q62703-Q148 ool es Emitter, IR, T1 %4(5 mm), Plastic, 25°, >10 MW/Sr ooo cceclecesssecsseeseeeresensanes 7-11" 
ED 27 Thess civassvancs tone Q62703-Q833 ooo. eel Emitter, IR. T1 “(5 mm), Plastic, 25°, >10 mW/sr, 1° Leads 00.00... cece eee 7-11 
LD274-1 oo. Q62703-Q1818 oe Emitter, IR, T1 %(5 mm), Plastic, 10°, 30-60 MW/SF ooo... cece eceeeseeeseeeeeeeenes 7-13 
LD274-2 veces Q62703-Q1819 ooo. Emitter, IR, Tt %(5 mm), Plastic, 10°, 50-1OOMW/Sr ooo... cee cece eeceeeteetteeeneeceeente 7-13 
LD274-3 oe Q62703-Q1920 itter, IR, T1 %(5 mm), Plastic, 10°, >8O MW/Sr oo. cccecee cece erteteceeseeteeeaees 7-13 
LD278-1 oe. Q62703-Q1919 IR, T1 %(5 mm), Plastic, 18°, 1O-2OMW/SF ou... cece ene eeneeeseesreeeneeeed 7-13 
LD275-2 on, Q62703-Q1918 IR, 71% (5 mm), Plastic, 18°, 16-32 MW/SHr occ cccceecsserssectsecsaseneesenes 7-13 
[ED275-3) oot shtersn Q62703- CIN IR. TH “aS mm), Plastic, 1 TBS S25 MW Sli oi stetnscioth Mastic tases eb sthetee 7-13 
LD 1005... 0c: cecuteates. eer er Indeebcsigauktagens Replaced :by LU 5351 GL 
ED 1006 tu: Gl ehecetant nt dition achat ae A stetpats .. Replaced by LU 5351-GL 
EVO Zot sesercheicads Aansselicias tosh tat tae at ae Roeots take nae, Replaced by LU 5351-JM 
PDT OSs ied ihetes Belts Siete ncle Dees ot Wat acces Replaced by LU B371-EJ 
MD TT OM: cesses axe ceh dwt tat siatiut te ads ce te Manette cat Replaced by LU B371-EJ 
PD AT OB es settee etek owed lee nabeiaied Genial menae  ehee, oat ita a, Replaced by-LU B371-GK 
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DB 5410s: ccs antautin deeeetiytorecs ee) cats oh ats Seneca aa ahead Replaced by LB 5410-HO 

ED G IAS secitesetstctr ted) Avante gion edeguenimaenesea areas Replaced by LG 3360-GK 

LD GA 452 ec teccicaehs ccsbdetd vacectoe te uehes ate damon taled deter tent eeSes Replaced by LG 3360-JM 

LDGI158\.2 ce tectiactenteiendideesiindag nies Replaced by LG 3360-JM 

EIDG S901. 12-5. la socica tenho eiasivecesaaeeeaehan te anentetensncehates Replaced by LG B480-EH 

DG S902: hc hess nautee ctesseteraclh nauactatemiwnncedetaGed oaetees Replaced by LG B480-EH 

UDG S908 aici onsinseas sheds chersasetesntenanls sxcvivadevetvenneatavtenenrs Replaced by LG B480-GK 

EDG SOT siti caty taste cisceetesveot at beens hiceieaati ahaa Replaced by LG 5360-GK 

LDG5072 oo. debe ddtvcaactit faa aaedeasnuneunt eatdoceama eos Replaced by LG 5360-JM 

MEIGS 7 Merv sceseceses (ov jv on tires d cacceassaz ees euse sneeen sas tebaeretaaeies Replaced by LG 5360-GK 

EDGS 172 taiccescainiccciaseret catia helessskees acct ei een, Replaced by LG 5360-JM 

EDGS5 04a cco, ics steczeslec rok fa shovapsdh eativasate ee sTEeieaveeees Replaced by LG 5410-MQ 

LDGS592: ..iaheh lets soaneeddikciurctetata vate nets Replaced by LG 5410-PS 

LDA WATT seers nei dace tiere si tedwcastst Gigi ease Replaced by LS 3360-HL 

LDA VA Qa deni ccticlettee septic sare Aes Replaced by LS 3360-KN 

LDA AIS sick tenses ii tase tan ah atiiecta lane Replaced by LS 3360-KN 

ED S60 dy sects sriessas cattensteustitebnetl tes obvuenyenarteessues apsenes Replaced by LS B480-EH 

EDAS602 ssviss estnesdssccrsdavrantncn Aibad Dionlaivmreaen Replaced by LS B480-GK 

LD IS60S-Asciesheservtnassanv'ensot cbataveviae dues census oesastunsttees Replaced by LS B480-GK 

LDH5021 Replaced by LS 5360-HL 

LDH5022 Replaced by LS 5360-KN 

LDH5023 Replaced by LS 5360-KN 

LDH§121 Replaced by LS 5460-HL 

LDH5122 Replaced by LS 5460-KN 

LOIS 128 os i escsssss icine cia se vts ehsancnedvossscdesspesetnade vt eaenieases Replaced by LS 5460-KN 

DIS 19d. cessstses ges Seecues sdchnn covcheaveen Satt wevobevas cbeeso dunes Replaced by LS S420-LP 

LDA S192) 3s. decvatausn tii ttredtatete tons couete, tibeavesieeteninttes Replaced by LS S420-NR 

DHS 1932 ser ite ede ciency engnieen Rates tases Replaced by LS $420-P 

LD RIION saiesccsis sous tame a scad ates ves teteteneuedsecasveragelges Replaced by LR 3360-DG 

DRA 2 ils deca gcauroseiapecrsanestaenuire te secesees: Replaced by LR 3360-FJ 

LDR1108 sisesesia cat ce tvern dave annem never ids Replaced by LR 3360-G 

LDRS7 01». ccavescescenteriscaui enim ceseesontitaeteemenasaee. Replaced by LR B480-BD 

EDRS7O2 sictibeihiinnccas descr tlecuursscavesnee Masri Replaced by LR B480-C 

EDRS500 1a idk einttee wale naeantginuededied, Replaced by LR 5360-DG 

EDRSQ02 ites seine om kler ult cuevoe aontametartetn ate Replaced by LR 5360-FJ 

LDRS008 iis estes aeten ss Achvh do M ioe: ocuseccs cena, creates Replaced by LR 5360-G 

LD R509 43 sesctsl ctu aed reece eaddennashecntuaseteere int: Replaced by LR 5420-GK 

LDR5O92 2b dicerdrsncsden saa taayeraienerelaattbencrentocnentes Replaced by LR 5420-GK 

LED R5093 » i tcsc rations aah Aeesete konessepsete BS eee ee Replaced by LR 5420-H 

DRS 101.2 oecccsspetes tee, Sas cteeantercrttsnctshains Meecha claeanahins Replaced by LR 5460-DG 

EDR5102 fen sesccieclageistehe a itr helenae Replaced by LR 5460-FJ 

LORS 1 OSes ei teiedkictoestanantwemitevestvatre saneeuat lees sreteaielenets Replaced by LR 5460-G 

WENA Dy suse eines oh Gascainsd dea as Soaiebecavetaysaateies esta deeete Replaced by LY 3360-HL 

EDV NS 2s casesstcissariatssaaiee Sie cetucdnk seormactanatitnenediedt Replaced by LY 3360-HL 

DY VBS sa cit Sails ans idiceh eseadvans dtotbopesementptescctveron Replaced by LY 3360-JM 

LDYBBO 1: 2 is’ Sriea tense stinsessncteasaeestecneasiner eens res Replaced by LY B480-EH 

LBV SOO2 rcs ecco sat Sree titi shes phacsectens acess Aaa teat eas Replaced by LY B480-EH 

LDN 3803) 5 ei sScsin ateesteseanmeatenceattersebls edi as eeeatiertan’ Replaced by LY B480-GK 

LY S06 ToS acest ccs yetaat Sevtentetan aseortaceasedeotetnccuat iste Replaced by LY 5360-GK 

LIDDY S062 os sccissenkien dunes tteceneetcnyabiereiynad aati energsact Replaced by LY 5360-HL 

LDN SAGA acitcvecsiedcdagie. Vacs: wx. dtersuhe rottec tan acereaxteveds eis Replaced by LY 5460-GK 

DY S16 Qin a: eciece Se aces eec ees ancert stories sh Sat nada aentbunthe oes Replaced by LY 5460-JM 

EDY8 163° ississesnist ccites yn tater hcdaia cacti Replaced by LY 5460-JM 

LYS SOF seco. toiets bees Seecaccn ive sabia aes ieee Replaced by LY 5420-LP 

LDV S302 oes och uncusia puted verpien hibastvand et cdsheheiaethaenents Replaced by LY 5420-NR 

EDY 58985. i Sit cwitisiesaunenkberattes aesesttaaastiae eetuueiaceen Replaced by LY 5420-P 

LG 3330-KN ........... Q62703-Q1698 oo Lamp, Green, T1 (3 mm), 6.3-50 Mcd/10 MA, 50° oo... ccc cece cts teecesetseessteneenees 4-29 
LG 3330-L ue Q62703-Q1699 oo... Lamp, Green, T1 (3 mm), 10-20 Mcd/10 MA, 50°... ccc eecseeeesecetescsetteesseee 4-29 
LG 3330-LP ou... Q62703-Q2011 oo. ..Lamp, Green, T1 (3 mm),. 10-80 med/10 MA, 50° vo... cece eeceeeeeccestseseetseenaaes 4-29 
LG 3330-M oo... Q62703-Q1700 oo... ecceceee Lamp, Green, T1 (3 mm), 16-32 MCd/10 MA, 50° ooo... ccc eeceeteeeecsesenasetsebenaes 4+29 
LG 3330-N oe. Q62703-Q2010 oo... Lamp, Green, T1 (3 mm), 25-50 mcd/10 MA, 50° oo... eeceeetesenseetesenees 4-29 
LG 3341-JM 0... Q62703-Q2153 ooo Lamp, Green, T1 (3 mm), 4-32 mced/10 MA, 409.0... eccrine ete center cnaeen eee 4-30 
LG 3341-L Q62703-Q2154 ooo. eeeeeee Lamp, Green, T1 (3 mm), 10-20 MCd110 MA, 40° oo... cceeteeeecesecesseetsaenesens 4-30 
LG 3341-LP ow. Q62703-Q2156 voeceececcceseeeeee Lamp, Green, T1 (3 mm), 10-80 MCd/10 MA, 40° oo. ecccccccccsseseseseetestesseseseeteeerens 4-30 
LG 3341-M ow. Q62703-Q2155 oo. Lamp, Green, T1 (3 mm), 16-32 MCd/10 MA, 40° ooo. ccc cece eeseeeeesesetsaeerteeentee 4-30 
LG 3360-GK ........... Q62703-Q1331 o...ececcceueeees Lamp, Green, 71 (3 mm), 1.6-12.5 Mcd/10 MA, 70° oo. cccceeeeaeeeee cesses setreeeenaee 4-22 
LG 3360-J wo. Q62703-Q1865 oo... Lamp, Green, T1 (3 mm) 4.0-8.0 MCd/10 MA 70° ooo... cece cesttetcteeeeeeestseeeeteeeetees 4-22 
LG 3360-JM ........ Q62703-Q2009 0... eee Lamp, Green, T1 (3 mm), 4.0-32.0 MCd/10 MA 70° oo... cece cette tee eeteceeetaeseeees 4-22 
LG 3360-K ...... Q62703-Q2008 oe. ees Lamp, Green, T1 (3 mm), 6.3-12.5 MCd/10 MA 70°... cece cette neces aeesearereees 4-22 
LG3369-EH oo... Q627038-Q1750 ooo Lamp, Green, T1 (3 mm) Low Current, 0.63-5.0 med/2 MA, 60° ...... cece ceeceeeseeeees 4-31 
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UGS369=E Oo Ace elingeviertncitnel nero etree Replaced by LG 3369-EH ‘ 
LG3369-FH oo... Q62703-Q1713 woe Lamp, Green, T1 (3 mm), Low Current, 1.0-5.0 mcd/2 MA, 60° wo... cneees 4-31 
EG3369-FO-2. 5.5 asset aviinmdntewmetebies. ances Replaced by LG 3369-FH Zz 
LG 3380-GK ........ Q62703-Q1356 ooo. cee Lamp, Green, T1 (3 mm), Wide Ainge: 1.6-12.0 mced/10 MA, 1009 oo. 4-32 
LG 3380-HL. ........... Q62703-Q1359 ooecccec ee Lamp, Green, T1 (3 mm); Wide Angle, 2.5-20 mcd/10 MA, 100° oo... ee 14-32 
LG 3380-H oo... Q62703-Q1358 voces Lamp, Greén, T1 (3 mm), Wide Angle, 2.5-5.0 mced/10 MA, 100° vo. ccecee een 4-32 
LG 3380-J oo... Q62703-Q2318 woe Lamp, Green,-T1 (3.mm), Wide Anglé, 4.0-8.0 mcd/10 MA, 100°... ccc 4-32 
LG 5360-GK .......... Q62703-Q1391 occ Lamp, Green, T1 % (5 mm), Diffuse, 1.6-12.5 med/10 MA, 50° ee ietamaans 4-23 
LG 5360-H wo... Q62703-Q1390 oo... Lamp, Green, T1 %.(5 mm), Diffuse, 2.5-5.0 mcd/10 mA, 50° 4-23° 
LG 5360-J we Q62703-Q1866 oe Lamp, Green, 'T1 % (5 mm), Diffuse, 4.0-8.0 mcd/10 mA, 50° 

LG 5360-JM .......... Q62703-Q2013 oo... ees Lamp, Green, T1 % (5 mm), Diffuse, 4.0-32.0 mcd/10 MA, 50°... .cccceseseeeeeeneees 4-23 
LG 5360-K oo... Q62703-Q2012 owes Lamp, Green, 1 ¥%, (5mm), Diffuse, 6.3-12.5 mcd/10 MA, 50°... eeeee sees 4-23 
LG 5380-FJ on. Q62703-Q1463 oon Lamp, Green, T1 % (5 mm), Wide Angle, 1.0-8.0 mcd/10 MA, 80° vo... cece eee 4-33 
LG 5380-H oo... Q62703-Q2032 ooo. Lamp, Green, T1 % (5 mm), Wide Angle, 2.5-5.0 mcd/10 MA, 809 ....... eee 4-33 
LG §380-HL ........... Q62703-Q2017 oon Lamp, Green, T1 % (5mm), Wide Angle, 2.5-20 mcd/10 MA, 80° ......ceeeeeeeeeees 4-33. 
LG 5380-J oo... Q62603-Q2016 wou Lamp, Green, T1:% (5 mm), Wide Angle, 4.0-8.0 mced/10 MA, 80° ow. eee 4-33 
LG 5410-MQ oo... Q62703-Q1439 ooo. Lamp, Green, T1 % (5 mm), Clear, 16-125 mcd/10 MA, 249 ooo. cccccceccee ete eseees 4-34 
LG 5410-P oo. Q62703-Q1838 oe Lamp, Green, T1 % (5 mm), Clear; 40-80 mcd/10 MA, 24° ooo. ccccccccceeeeeteseeaeees 4-34 
LG 5410-PS wo. Q62703-Q2022 ooo eecceeceees Lamp, Green, Ti % (5 mm), Clear; 40-320 mcd/10 MA, 24° voice cece teeberees 4-34 
LG §410-Q wo. Q62703-Q2020 woo... Lamp, Green, Tt %4-(5 mm), Clear; 63-125 med/10 MA, 24° voce cer eeeree 4-34 
LG 5410-R oe Q62703-Q2021 ooo. Lamp, Green, T1 % (5 mm), Clear, 100-200 mcd/10 MA, 24° occ cccccceceeseteeeeens 4-34 
G54 11 -LO is siniennausamsnenvedeas testi tees resertead Replaced by LG'5411-MQ . 

LG 5411-NR ow. Q62703-Q2023 ooo. eee Lamp, Green, T1 % (5mm), Clear, Superbright, 25-200 mcd/10 mA, 20° ...... 4-35 
GSAT TENG air ies ale ut cacerca mesh ton tecaves tana emer Replaced by LG 5411-PS -- 

LG 5411-Q wn. Q62703- rales tlc Bese! Seta eee ali Lamp, Green, T1 % (5 mm), Clear, Superbright, 63-125 mcd/10 mA, 20° ........0.... 4-35 
LG 54 V1 PO vice tt des usw ctilan stare ahaa ne ramet Replaced by LG 5411-PS as 

LG 5411-QT wo. Q62703- 2024 fe Merianes, ele dees Lamp, Green, T1 % (5 mm), Clear, Superbright, 63-500 mcd/10 mA, 20° .............. 4-35 
LG 5411-Ro Q62703-Q1451 oe Lamp, Green, T1 %(5 mm), Clear, Superbright, 100-200 mcd/10 mA, 20° ............ 4-35 
LG 5411-S Q62703-Q2321 oe Lamp, Green, T1 % (5 mm), Clear, Superbright, 160-320 med/10'mA, 20° ............ 4-35 
LG 5460-GK ........... Q62703-Q1407 occ Lamp, Green, T1 % (5 mm), Diffuse, 1.6-12.5 mcd/10 MA, 50°... eee 4-24 
LG 5460-H ........00. Q62703-Q1406 wo Lamp, Green, T1 % (5 mm), Diffuse, 2.5-5.0 mcd/10 MA; 50°... cece eee ceteeees 4-24 
LG 5460-J oo Q62703-Q1867 ooo. Lamp, Green, T1 % (5 mm), Diffuse, 4.0-8.0 mcd/10 MA, 50°... beeen 14-24 
LG 5460-JM w.... Q62703-Q2015 oon Lamp, Green, T1 % (5 mm), Diffuse, 4.0-32.0 mcd/10 MA, 50°... 4-24 
LG 5460-K oo Q62703-Q2014 oo. Lamp, Green, T1 W(5 mm), Diffuse, 6.3-12.5 mcd/10 MA, 50°... ecedee trees 4-24 
LG 5469-EH ........... Q62703-Q1753 occ Lamp, Green, T1 % (5'mm), Diffuse, Low Current, 0.63-5.0 mcd/2 mA, 60° ........... 4-36 
LG B469-E Oy. sive te secteed ania edict <oedaton sth veastagvansuuenstare. Replaced by LG5469-EH . 

LG 5469-FH Q62703-Q1716 eee Lamp, Green, T1 % (5 mm), Diffuse, Low Current, 1.0~5.0 mcd/2 mA, 60° ........... 4-36 
EG SACOFO: vvecchtvtectam eueaneantins col naheomuriel as Replaced by LG5469-FH . 
LG 5480-GK ........... Q62703-Q1423 Looe Lamp, Green, T1 % (5 mm), Wide Angle, 1.6-12.5 mcd/10 MA, 80° oo... eee 4-25 
LG 5480-H oe. Q62703-Q1422 Looe Lamp, Green, T1 % (5mm), Wide Angle, 2.5-5.0 mcd/10 MA, 80° oo... cgi 4-25 
LG 5480-J woo. Q62703-Q1869 ooo. cee Lamp, Green, T1% (5 mm), Wide Angle, 4.0-8.0 mcd/10 MA, 80° 2... 4-25- 
LG 5480-JM oo... Q62703-Q2019 oo eeeeee Lamp, Green, T1 % (5 mm), Wide Angle, 4.0-32.0 mcd/10 MA, 80° oo. 4-25 
LG 5480-K uo... Q62703-Q2018 oo... ete Lamp, Green, T1 % (5 mm), Wide Angle, 6.3-12.5 mcd/10 MA, 80° uo... ee 4-25 ° 
LG B480-EH ........... Q627038-Q1477 ooo. cece Lamp, Green, Rectangular, 0.63-5:0 mcd/10 MA, 100° ....cccccccssseneesereneeeenentes 4-26 °° 
LG B480-G wo. Q62703-Q1870 oo. Lamp, Green, Rectangular, 1.6-3:2 mcd/10 MA, 100° oo... ct eenteteererseenes 4-26 
LG B480-GK .......... Q62703-Q2026 ieee Lamp, Green, Rectangular, #.6=12.5 mcd/10 MA, 100°... cece sete reneceenes 4-26 
LG B480-H 0... Q62703-Q2025 ooo Lamp, Green, Rectangular, 2.5-5.0 mcd/10mA, 100° : 

LG H380-EH ........... Q62703-Q1491 ......... iia icp cots Lamp, Green, Cylindrical, 0.63-5.0°'mcd/10 mA, 100° 

LG H380-G oe. Q627038-Q1871 ccelieeee Larnp, Green, Cylindrical, 1.6-3.2 med/10mA, 100° ......c ee s 

LG H380-GK ......... *.Q62703-Q2027 0... Lamp, Green, Cylindrical, 1.6-12.5 med/10 mA, 100? .... A~< 
LG H380-H ooo. Q62703-Q1872 oo. Saeaetes ‘Lamp, Green, Cylindrical, 2.5-5.0 med/10 MA, 100° «oo. Wun maleciaaades ee 

LG K380-LP ........... Q62703-Q1770 , Green, T1 (3mm), ARGUS®, 10-80 mIM/15 MA... cc ceceececceeettteeeeenees 

LG K380-N .......00. Q62703-Q0759 , Green, T1 (3mm); ARGUS®, 25-50 mIM/15 MA oo. oc ce cececeeeeeneee atic! 

LG K380-NR ........... Q62703-Q2225 , Green, T1 (3mm); ARGUS®, 25-200 mim/15 mA .. ; ‘ 

LG K380-P oo. Q62703-Q1034 Green, T1 (3mm), ARGUS®, 40-80 mim/15 MA ...... sci Lindl yicens uonosvan' case tinea 

LG K382-RO .......... Q62703-Q1959 ooo. Lamp, Green, Tt (3mm), 160 mlm/50 mA, Super ARGUS 0.000. win -44 
LG K389-FO .........., Q62703-Q1773 oe. Lamp, Green, 3.2 mlm/2 mA, Low Current ARGUS® ooo. ieee tenets 4-45 
LG $260-DO .......... Q62703-Q1608 ooo.:0....... rae Lamp; Green, SOT23 SMD, 0.4 med/10 MA, 140° .o...ecces ihietnadat dean dite Ga eae 4-46 
LG $269-BO ........... Q62703-Q1570 oo... Lamp, Green, SOT23 SMD, Low Current, 0.16 med min/2 MA, 140° oc 4-47 
LG T670-HK one... Q62703-02312 ool Lamp, Green, SMT-TOP-LED, 2.5-12.5 mCd/10 MA, 1209 o..ccccccccccceseststestetenenees 4-48: 
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LG T670-J we. Q62703-Q2377 . Green, SMT-TOP-LED, 4.0-8.0 mcd/10 MA, 120° ............. Gla mua cemetwenata: 4-48 
LG T670-JL oe. Q62703-Q2505 , Green, SMT-TOP-LED, 4.0-20.0 mcd/10 MA, 120° 0... eecereeees Sate 4-48 
LG T670-K....... Q62703-Q2378 , Green, SMT-TOP-LED, 6.3-12.5 mcd/10 MA, 120° oo... cece cececcteeeeenaeees 4-48 
LG T672-MO .......... Q62703-Q2333 , Green, SMT-Super-TOP-LED, 30 mcd/10 MA, 120° oo... cccecceeteeteeeeees 4-49 
LG T679-CO Q62703-Q2385 , Green, SMT-TOP-LED, 1 med/2 MA, 120° .......cc cece tte ecenetteet atest 4-50 
LG U260-E0 .......... Q62703-Q 1494 , Green, Miniature, 1mm, 0.63 mcd min./10 MA, 120° ooo... cceccceeteceneees 4-51 
LG Z180-CO .......... Q62703-Q1515 , Green, 10 Element Array, 0.25 med min/10 MA, 100°... cece ceeeteeteees 4-18 
LG Z2181-CO .......... Q62703-Q 1506 , Green, 1 Element Array, 0.25 med min/10 MA, 100°... cece eeccecceteeeeeees 4-18 
LG 2182-CO uw... Q62703-Q1507 . Green, 2 Element Array, 0.25 mcd min/10 MA,100° ...... ccc ceseeteeeteee eens 4-18 
LG Z183-CO ........ Q62703-Q1508 , Green, 3 Element Array, 0.25 mcd min/10 MA, 100° ou... ee ceeseeeteeteees 4-18 
LG Z184-CO o.. Q62703-Q 1509 , Green, 4 Element Array, 0.25 mcd min/10 MA, 100° oo... ccc csieceeeeetseneeees 4-18 
LG Z185-CO ou... Q62703-Q 1510 , Green, 5 Element Array, 0.25 mcd min/10 MA, 100°... eee ents 4-18 
LG Z186-CO .......... Q62703-QI/ 511 eee Lamp, Green, 6 Element Array, 0.25 med min/10 MA, 100°... ener cerns 4-18 
LG Z188-CO .......... Q62703-Q1513 oo. ceee Lamp, Green, 8 Element Array, 0.25 med min/10 MA, 100°... cce ce cteeeeeeeees 4-18 
LH1056 wo Q68000-A8675 oi. Optocoupler, 6 Pin Single, High Voltage, Solid State Relay 00.0... 5-197 
LH1298 wee Q68000-A7966 oe eee Optocoupler, 6 Pin Single, High Voltage, Solid State Relay oo... cere 5-197 
LH 3344-Q0O........... Q62703-Q2231 . Hyper Red; T1 (3 mm), Double Hetero Junction, 150 mcd/10 MA, 25° ........ 4-19 
LH 3364-MO .......... Q62703-Q2233 . Hyper Red, T1 (3mm), Double Hetero Junction, 40 mcd/10 mA, 45° .......... 4-19 
LH 5424-Q0O...... a Q62703-Q2242 , Hyper Red, T1 % (5 mm), Double Hetero Junction, 320 mcd/10 mA, 16° ....4-20 
LH 5464-LO 0... Q62703-Q2244 , Hyper Red, T1 % (5 mm), Double Hetero Junction, 60 mced/10 mA, 35°....... 4-20 
LH T674-KM uu. Q62703-Q2329 , Hyper Red, SMT-TOP-LED, 6.3-32 mcd/10 mA, 120° ........ Eihviy da saees ita ee 4-21 
LH T674-L oo. Q62703-Q2282 , Hyper Red, SMT-TOP-LED, 10-20 mcd/10 MA, 120° ooo... eee tetenees 4-21 
LH T674-LN oo. Q62703-Q2617 , Hyper Red, SMT-TOP-LED, 10-50 med/10 MA, 120° 00... ec eeeecttetenees 4-21 
LH T674-M ou... Q62703-Q2288 , Hyper Red, SMT-TOP-LED, 16-32 med/10 MA, 120° oo... ce eceeeeeeteeetes 4-21 
LO'3340-KN ......... Q62703-Q 1886 , Orange, T1 (3 mm), Clear, 6.3-20 MCA/10 MA, 50? ooo. ccc ee sccsseecetererees 4-29 
LO 3340-M we. Q62603-Q2255 , Orange, Tt (3 mm), Clear, 10-20 mcd/10 MA, 50° oo... eeectertetteenees 4-29 
LO 3340-MP........... Q62603-Q2628 , Orange, T1 (3 mm); Clear, 10-80. mcd/10 MA, 50° oo... cece eesettenereteeees 4-29 
LO 3340-N ........ Q62603-Q2473 , Orange, T1 (3 mm), Clear, 16-32 mcd/10 MA, 50° ooo. eee tenteees 4-29 
LO 3360-HL ........... Q62703-Q1887 , Orange, T1 (3 mm), Diffuse, 2.5-20 med/10 MA, 70° oo... ents 4-22 
LO 3360-J owe Q62703-Q2399 _ Orange, T1 (3 mm), Diffuse, 4-8 Mcd/10 MA, 709 ooo eee 4-22 
LO 3360-JM 00... Q62703-Q2410 _ Orange, T1 (3mm), Diffuse, 4-32 mcd/10 MA, 70° oe cnet eeees 4-22 
LO 3360-K oo. Q62703-Q2400 , Orange, T1 (3 mm); Diffuse, 6.3-12.5 mcd/10 mA, 70° Ein eles eda cares auut ae 4-22 
LO K380-LP ........... Q62703-Q1888 ow. Lamp, Orange, T1 (3mm), ARGUS®, 10-80 mIiMm/15 MA 00... ene Bese 4-41 
LO K380-N oo... Q62703-Q2227 oo. es Lamp, Orange, T1 (3 mm), ARGUS®, 25-50 mim/15 MA oo... eee eee eneenees 4-41 
LO K380-NR........... Q62703-Q2201 oo. ee ..Lamp, Orange, T1 (3 mm), ARGUS®, 25-200 mlm/15 MA oo... eee ee ereenees 4-41 
LO K380-P oo... Q627038-Q2228 oo... eects Lamp, Orange, T1 (3mm), ARGUS®, 40-80 mim/15 MA oo. cere rte AR 4 
LO K382-RO ......... Q62703-Q1957 nee Lamp, Orange, T1, Super ARGUS, 160 mlm/50 MA 0... ec eectece ceeeenen tne eneee 4-44 
LOP K370-KO ........ Q62703-Q2529 .....cccccee Lamp, Orange/Pure Green Bicolor, T1 (3 mm), ARGUS® 0... eeeteeteeeeees 4-38 
LO T670-HK .......... Q62703-Q2310 oo... enn Lamp, Orange, SMT-TOP-LED®, 2.5-12.5 mcd/10 MA, 120° oe eeeeeree reese 4-48 
LO T670-J we Q62703-02475 oe. Rughates Lamp, Orange, SMT-TOP-LED®, 4.0-8.0 mcd/10 MA, 120° oo... eter eet 4-48 
LO T670-JL wo. Q62708-Q2503 oes Lamp, Orange, SMT-TOP-LED®, 4.0-20.0 mcd/10 MA, 120°... cee eee 4-48 
LO T670-K ....... Q62708-Q2476 oo. Lamp, Orange, SMT-TOP-LED®, 6.3-12.5 mcd/10 MA, 120° oo... ieee han 4-48 
LO T672-MO 0.0.0... Q62703-Q2330 ooo. eee Lamp, Orange, SMT-Super-TOP-LED, 30 mcd/50 MA, 120°... iceceeceseeeeeecteeenees 4-49 
LP 3360-GK .......... Q62703-Q2467 ooo... ieee Lamp, Pure Green, T1 (3 mm), Diffuse, 1.6-12.5 mced/10 MA, 70° ou... ee 4-22 
LP K380-KO ....0..... Q62703-Q2506 oo... ee Lamp, Pure Green, 71 (3 mm), 10 mim/15 MA, ARGUS® .0....0. ccc ccectseteeeees 4-41 
LP K382-PO 0.0.0... Q62703-Q2123 oo. Lamp, Pure Green, T1 (3:mm), Super ARGUS®, 100 mlm/50 MA ....... cee 4-44 
LP T80A oe Q68000-A7852 oo. Phototransistor, NPN, Side Facing, Plastic, 40° ........:.cccceiesteistiiie teenies 9-20 
LP T670-GO ............ Q62703-Q2456 ..... eee Lamp, Pure Green, SMT-TOP-LED, 5.0 mcd/10 MA, 120° oo... cceteeeteeseeteees 4-48 
LP T672-LO ooo... Q62703-Q2334 woo .....Lamp, Pure Green, SMT-Super-TOP-LED, 15 med/10 MA, 120° oo eee 4-49 
LR 3360-DG ........... Q62703-Q1316 oo... ee Lamp, Red, T1 (3 mm), Diffuse, 0.4-3.2 mcd/10 MA, 709 ooo. ceceseceetetteetenseenes 4-22 
LR 3360-F oo... Q627038-Q1317 oo. eccee eee Lamp, Red, T1 (3mm), Diffuse, 1.0-2.0 mcd/10 MA, 70° oo... ccceececteterteeteeeeeteeenees 4-22 
LR 3360-FU Q62703-Q1319 oe cccecceees Lamp, Red, T1 (3mm), Diffuse, 1.0-8.0 mcd/10 MA, 70° oo... ccieeceettettenteees 4-22 
LR 3360-G oe Q62703-Q1318 oo. ee Lamp, Red, T1 (3mm), Diffuse, 1.6-3.2 mcd/10 MA, 70° oo... ccc eeeetenreeenteeene 4-22 
LR 5360-DG ........... Q62703-Q1376 ooo. Lamp, Red, T1'% (5 mm), Diffuse, 0.4-3.2 mcd/10 MA, 50° oo... eee eee eee 4-23 
LR 5360-F oo... Q627038-Q1377 ooo. Lamp, Red, T1 % (5 mm), Diffuse, 1.0-2.0 mced/10 MA, 509 oo. ete 4-23 
LR 5360-FJ o... Q62703-Q1379 oo... Lamp, Red, T1 % (5 mm), Diffuse, 1.0-8.0 med/10 MA, 50° oo... eect eteeenees 4-23 
LR 5360-G we. Q62703-Q1378 2... Lamp, Red, T1 % (5 mm), Diffuse, 1.6-3.2 med/10 MA, 50° oo... ceecceecseeeees 4-23 
LR 5460-DG ........... Q62703-Q1392 ooo. Lamp, Red, T1 % (5 mm), Diffuse,-0.4-3.2 mced/10 MA, 50° oo... ease 4-24 
LR 5460-F oe. Q62703-Q1393 oo. Lamp, Red, T1 %(5 mm), Diffuse, 1.0-2.0 mcd/10 MA, 50° oo... eeceeeteeees 4-24 
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LR 5460-FJ oo... Q62703-Q1395 woe Lamp, Red, T1 % (5 mm), Diffuse, 1.0-8.0 mMcd/10 MA, 50° woo. ccececccssseessersencees 4-24 
LR 5460-G 0... Q62703-Q1394 Loe Lamp, Red, T1 % (5 mm), Diffuse, 1.6-3.2 med/10 mA,.50° .......... ieuchatheateel acoted stds 4-24 
LR 5480-CF ............ Q62703-Q1986 oes Lamp, Red, T1 % (5 mm), Wide Angle, 0.25-2.0 mcd/10 MA, 80° oo... 4-25 
LR 5480-DG ........... Q62703-Q1408 woe Lamp, Red, T1 % (5 mm), Wide Angle, 0.4-3.2 mcd/10 MA, 80°... cceceeeeeeeees 4-25 
LR 5480-E wo... Q62703-Q1734 occ Lamp, Red, T1 % (5 mm), Wide Angle, 0.63-1.25 mcd/10 MA, 80°... eee lee 4-25 
LR 5480-F oi Q62703-Q1987 ooo Lamp, Red, T1 % (5 mm), Wide Angle, 1.0-2.0 mcd/10 MA, 80°... ccc eee 4-25 
LR B480-BD ........... Q62703-Q1464 oo Lamp, Red, Rectangular, 0.16-0.8 mcd/10 MA, 100° oo... cceescccsetsesetereseteeseeeees 4-26 
LR B480-C ............. Q62703-Q1465 ©... Lamp, Red, Rectangular, 0.25-0:5 MCd/10 MA, 100° oo... cicccseceeseesetseeeesesesees 4-26 
LR B480-D ow. Q62703-Q2648 oo. Lamp, Red, Rectangular, 0.4-0.8 MCd/10 MA, 100° oo... cc csecteesseecsesseteteteeeseeseeaes 4-26 
LR H380-BD ........... Q62703-Q1478 oo. Lamp, Red, Cylindrical, 0.16-0.8 MCd/10 MA, 100° cence eeeeeerenene 427 
LR H380-C 0.0... Q62703-Q1479 woes Lamp, Red, Cylindrical, 0.25-0.5 mCd/10 MA, 100° ooo. cecccceccccssscssesseseesrssesessees 4-27 
LR H380-D ............ Q62703-Q1988 ooo. Lamp, Red, Cylindrical, 0.40-0.80 mcd/10 MA, 100°... viv iedavevakeshavd seecio’ 4-27 
LR Z180-CO ........... Q62703-Q1504 woos Lamp, Red, 10 Element Array, 0.25 med min/10 MA, 100° 0.0... ccc tees ceeesees 4-28 
LR Z181-CO ww. Q62703-Q1495 woe Lamp, Red, 1 Element Array, 0.25 mcd MIN/10 MA, 100° ......cccecceeesscsseeesecsenerssens 4~28 
LR Z182-CO 0... Q62703-Q1496 eee Lamp, Red, 2 Element Array, 0.25 med Min/10 MA, 100° oo... ccc ste ctetteeersenees 4-28 
LR Z183-CO ...... Q62703-Q1497 , Red, 3 Element Array, 0.25 mcd Min/10 MA, 100°... ccc ccc ceeteesseseees 4-28 
LR Z184-CO us... Q62703-Q1498 Red, 4 Element Array, 0.25 med min/10 mA, 100° 

LR Z185-CO ........... Q62703-Q1499 , Red, 5 Element Array, 0.25med min/10 mA, 100° 

LR Z186-CO .......... Q62703-Q1500 _ Red, 6 Element Array, 0.25 med min/10 mA, 100° 

LR Z187-CO ow. Q62703-Q1501 , Red, 7 Element Array, 0.25 med min/10 mA, 100° 

LR Z188-CO |... Q62703-Q 1502 , Red, 8 Element Array, 0.25 mcd min/10 mA, 100° 

LR Z189-CO ..0..... Q62703-Q1503 , Red, 9 Element Array, 0.25 med min/10 mA, 100° 

LS 3340-KN 00... Q62703-Q1701 , Super-Red, T1 (3 mm), Clear, 6.3-50 mcd/10 MA, 50° uci ceeeee 4-29 
LS 3340-MP ........... Q62703-Q1703 . Super-Red, T1 (3 mm), Clear, 16-80 mcd/10 MA, 50° vo... ccc eee rerecees 4-29 
LS 3340-M oo... Q62703-Q1704 , Super-Red, T1 (3 mm), Clear, 16-32 Mcd/10 MA, 50°... ccccecceeseeeteeeees 4-29 
LS 3340-N oo. Q62703-Q2320 , Super-Red, T1 (3 mm), Clear, 25-50 mcd/10 MA, 509)... ccceececereseneee 4-29 
LS 3341-KN wo. Q62703-Q2145 , Super-Red, T1 (2 mm), Clear, 6.3-50 med/10 MA, 40° ooo. ecceceecseeees 4-30 
LS .3341-M oe Q62703-Q2146 . Super-Red, T1 (3 mm), Clear, 16-32 mcd/10 MA, 40° oo... ccc ceccecteeeteeeees 4-30 
LS 334 1-MQ wo. Q62703-Q2148 . Super-Red, T1 (3 mm), Clear, 16-125 med/10 MA, 40° oo... ccccceeecenees 4-30 
LS 3341-N oe. Q62703-Q2147 , Super-Red, T1 (3 mm), Clear, 25-50 mced/10 MA, 40° ..0.00. ooo eeeeeeee 4-30 
LS 3360-HL ............ Q62703-Q 1320 , Super-Red, T1 (3 mm), Diffuse, 2.5-2.0 med/10 MA, 70° ......cce eee 4-22 
LS 3360-U oc Q62703-Q1736 , Super-Red, T1 (3 mm), Diffuse, 4.0-8.0 med/10 MA, 70° oo... eccceeeeneees 4-22 
LS 3360-K 0... Q62703-Q1321 , Super-Red, T1 (3 mm), Diffuse, 6.3-12.5 mcd/10 MA, 70° ooo... cece 4-22 
LS 3360-KN uo... Q62703-Q 1323 , Super-Red, T1 (3 mm), Diffuse, 6.3-50 mcd/10 MA, 709 ooo. eseeeeses 4-22 
LS 3369-EH ............ Q62703-Q1748 Lo Lamp, Super-Red, T1 (3 mm), Low Current, 0.63-5.0 mced/2 MA, 60° |... 4-31 
PS 3369°EO fi soce aeeiee nthe: arated a Mian ina anenn. Replaced by LS 3369-EH 

LS 3369-FH 0.0... Q62703-QI711 cee Lamp, Super-Red, T1 (3 mm), Low Current, 1.0-5.0 med/2 MA, 60° uu... 4-31 
BRS HICSC | 012 5c © 2a a Replaced by LS 3369-FH 

LS 3380-FU wc. Q62703-Q1452 Loca Lamp, Super-Red, T1 (3 mm), Wide Angle, 1-8 mcd/10 MA, 100° ......... cece 4-32 
LS 3380-H oo... Q62703-Q17 26. icc cccecees Lamp, Super-Red, T1 (3 mm), Wide Angle, 2.5-5.0 mcd/10 MA, 100° ........ 4-32 
LS 3380-J woe Q62703-Q1349 oceans Lamp, Super-Red, T1 (3 mm), Wide Angle, 4.0-8.0 med/10 MA, 100°... 4-32 
LS 3380-HL oo... Q62703-Q 1455 ooo Lamp, Super-Red, T1 (3 mm), Wide Angle, 2.5-20 mced/10 MA, 100°... 4-32 
LS 5360-HL ........... Q62703-Q1380 oo... ecceee Lamp, Super-Red, Ti % (5 mm), Diffuse, 2.5-20 mcd/10 MA, 50° .......cceceeeeeeeee 4-23 
LS 5360-J oo. Q62703-Q1744 woes Lamp, Super-Red, T1 % (5 mm), Diffuse, 4-8 mced/10 MA, 50° oo... cc cceeeeceeeeetee 4-23 
L$ 5360-K Q62703-Q1381 ooo Lamp, Super-Red, Tt % (5 mm), Diffuse, 6.3-12.5 mcd/10 MA, 50° vo... ee 4-23 
LS 5360-KN ............ Q62703-Q1383 oo lee Lamp, Super-Red, T1 % (5 mm), Diffuse, 6.3-50 mcd/10 MA, 50° vo... cece 4-23 
LS 5360-L owe Q62703-Q1382 ooo eccce Lamp, Super-Red, T1 % (5 mm), Diffuse, 10-20 mcd/10 MA, 50° oo... cece 4-23 
LS 5380-FU ooo... Q62703-Q1452 ooo Lamp, Super-Red, T1 % (5mm), Wide Angle, 1-8 med/10 MA, 140°... ee 4-33 
LS 5380-H we Q62703-Q 1453 oe Lamp, Super-Red, T1 % (5 mm), Wide Angle, 2.5-5 mcd/10 MA, 140°... 4-33 
LS-5380-HL 0... Q62703-Q1455 wwe Lamp, Super-Red, T1.% (5 mm), Wide Angle, 2.5-20 mcd/10 MA, 140°... 4-33 
LS 5380-J woo. Q62703-Q1454 Loe Lamp, Super-Red, T1 % (5 mm), Wide Angle, 4-8 med/10 MA, 1409 ooo. 4-33 
LS 5420-MQ uw... Q62703-Q1428 , Super-Red, T1 % (5-mm), Clear, 16-125 mcd/10 MA, 24° o.oo ceeseesereey 4-34 
LS 5420-PS .......... Q62703-Q1431 , Super-Red, Tt % (5 mm), Clear, 40-320 mcd/10 MA, 24° eee renees 4-34 
LS 5420-P ooo. Q62703-Q1430 , Super-Red, T1 % (5 mm), Clear, 40-80 med/10 MA, 24° oo ccccecsseeeenees 4-34 
LS 5420-Q we Q62703-Q 1993 , Super-Red, T1 % (5mm), Clear, 63-125 med/10 MA, 24° oo... eee A84 
LS 5420-R oe Q62703-Q1429 , Super-Red, T1 % (5mm), Clear, 100-200 mcd/10 MA, 24°. .....cccccceesseeeeees 4-34 
ES $42 1-MO viccissistiasielouasiteacccticelevane deavidtelante Replaced by LS 5421-NR 

LS 5421-NR........... Q62703-Q1994 woes Lamp, Super-Red, T1 %, (5 mm) Superbright, 25-200 mcd/2 mA, 20° ...... ee 4-35 
US 542 FRO cssec cect shoud tend hace eetemeirtecits cent Replaced by LS 5421-QT 

LS 5421-Qoo a. Q62703-Q1442 oes Lamp, Super-Red, T1 %, (5 mm) Superbright, 63-125 megs MA, 20° 0.0... 4-35 
ES :5421-QO esse ctl Moulded acct tn al ieedaletae ete Replaced by LS 5421-QT 
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LS 5421-QT oe Q62703-Q1995 ooo. Lamp, Super-Red, T1 %, (5 mm) Superbright, 63-500 mcd/10 mA, 20° 0.0... 4-35 
LS 5421-R ow, Q62703-Q1738 oe Lamp, Super-Red, T1 %, (6mm) Superbright, 100-200 mcd/10 mA, 20° ...........0. 4-35 
LS 5460-HL ............ Q62703-Q1396 oo... Lamp, Super-Red, T1 4 (5mm), Diffuse, 2.5-20 mcd/10 MA, 50° occ 4-24 
LS 5460-J oe Q62703-Q1746 woe Lamp, Super-Red, T1 % (5 mm), Diffuse, 4-8 mcd/10 MA, 50° ooo. cena 4-24 
LS 5460-K oo Q62703-Q1397 ooo. Lamp, Super-Red, T1 % (5 mm), Diffuse, 6.3-12.5 mcd1l0-MA, 50° oo... 4-24 
LS 5460-KN oo. Q62703-Q1399 oes Lamp, Super-Red, T1 % (5 mm), Diffuse, 6.3-50 mcd/10 MA, 50° voioccccsecscceececeeees 4-24 
LS 5460-L wo... Q62703-Q1398 oo. Lamp, Super-Red, T1 %4 (5 mm), Diffuse, 10-20 mced/10 MA, 50° wou. cece 4-24 
LS 5469-EH ............ Q62703-Q1751 woe Lamp, Super-Red, T1 % (5 mm), Low Current, 0.63-5 mcd/2 mA, 50°... 4-36 
LS S469-E Osos cciccsdiahiccsissceeidivesveeconsthatuussb sith sedetease Replaced by LS 5469-EH 

LS 5469-FH o0.... Q62703-Q1714 woes Lamp, Super-Red, T1 % (5 mm), Low Current, 1~5 mcd/2 MA, 50° oo... cee 4-36 
LES 5AGO2F Or chit 8 ed hsteiltal ale Gn ea ioe Handed Replaced by LS 5469-FH 

LS 5480-GK ....000... Q62703-Q1989 oe Lamp, Super-Red, T1 % (5mm), Wide Angle, 1.6-12.5 mcd/10 mA, 80° .....0......... 4-25 
LS 5480-J oo. Q62703-Q1414 vole Lamp, Super-Red, T1 % (5 mm), Wide Angle, 4-8 mcd/10 MA, 80° wo... eee 4-25 
LS 5480-JM oo, Q62703-Q1992 ooo. Lamp, Super-Red, T1 % (5 mm), Wide Angle, 4-32 mcd/10 MA, 80°... 4-25 
LS 5480-K oo... Q62703-Q1990 0... eee Lamp, Super-Red, T1 % (5 mm), Wide Angle, 6.3-12.5 mcd/10 mA, 80° ............... 4-25 
LS B480-EH 0.00.0... Q62703-Q1466 0000... Lamp, Super-Red, Rectangular, 0.63-5.0 mcd/lO MA, 100°? ooo... cccesteeeeeeeenes 4-26 
LS B480-G oo. Q62708-Q1467 woos Lamp, Super-Red, Rectangular, 1.6-3.2 mcd/lO MA, 100° ........cceeee eset eeeeeeee 4-26 
LS B480-GK ........... Q62708-Q1469 oo Lamp, Super-Red, Rectangular, 1.6-12.5 mcd/lO MA, 100° ooo... ccc cette ete eees 4-26 
LS B480-H.... Q62703-Q1468 oo. ee Lamp, Super-Red, Rectangular, 2.5-5.0 mcd/l0 MA, 100° ooo... eects reneteetetees 4-26 
LSG 3331-JO 0... Q62708-Q2296 ooo. Lamp, Super-Red/Green Bicolor, T1 (3 mm), Clear, 18 mcd/10 mA, 40° ........... 4-37 
LSG 3351-HO ........ Q62703-Q2297 ooo. Lamp, Super-Red/Green Bicolor, T1 (3 mm), Diffuse, 2.5 med min./10 mA, 50° .....4-37 
LSG K370-LO......... Q62703-Q2298 ooo... ee Lamp, Super-Red/Green Bicolor, T1 (3 mm), ARGUS®, 32 mim/15 MA... 4-38 
LSG K372-RO ........ Q62703-Q2299. ooo. ee Lamp, Super-Red/Green Bicolor, T1 (3 mm), Super ARGUS®, 160 mlm/50 mA .....4-39 
LSG T670-HO ........ Q62703-Q2531 oo. Lamp, Super-Red/Green Bicolor, SMT-TOP-LED® 8 mcd/10 MA wou... cc cceceeceeeeee 4-40 
LS H380-EH ........... Q62703-Q1480 ooo. Lamp, Super-Red, Cylindrical, 0.63-5.0 mcd/10 MA, 100° oo... eerie 4-27 
LS H380-G oo. Q62703-Q1481 oon Lamp, Super-Red, Cylindrical, 1.6-3.2 mcd/10 MA, 100° 0.0... cect ete etteeneeees 4-27 
LS H380-GK ........... Q62703-Q1483 oe Lamp, Super-Red, Cylindrical, 1.6-12.5 mced/10 MA, 100° ..e....c cece etree teseeee 4-27 
LS H380-H ............. Q62703-Q14B2 woe Lamp, Super-Red, Cylindrical, 2.5-5.0 mcd/10 MA, 100°... cccciceeeteneeeteneeens 4-27 
LS K380-LP .......... Q62703-Q1768 woe Lamp, Super-Red, T1 (3 mm), ARGUS®, 10-80 mim/15 MA, ........ cece teeeereeees 4-41 
LS K380-N oo... Q62703-QO760 0... cece Lamp, Super-Red, T1 (3 mm), ARGUS®, 25-50 mlm/15 MA oo... eeteee 4-41 
LS K380-NR .......0.. Q62703-Q2223 oo. Lamp, Super-Red, T1 (3 mm), ARGUS®, 25-200 mIm/15 MA ......ccccccccecteeeeeeee 4-41 
LS K380-P wo. Q62703-Q1003 oo. Lamp, Super-Red, T1 (3 mm), ARGUS®, 40-80 MIM/15 MA o.oo. ceees 4-44 
LS K382-RO 0.0.0.0... Q62708-Q1956 ooo Lamp, Super-Red, T1 (3 mm), Super ARGUS®, 160 mim min/50 MA...........:000 4-44 
LS K389-FO ...... Q627038-Q1771 cece Lamp, Super-Red, T1 (3 mm), Low Current ARGUS®, 5 mced/2 MA ou... cece 4-45 
LSP K370-KO ......... Q627038-Q2379 ooo. Lamp, Super-Red/Pure Green Bicolor, T1(3mm), ARGUS®, 20/15 MA oo... 4-38 
LSP K372-PO ......... Q62703-Q2380 ooo. Lamp, Super-Red/Pure Green Bicolor, T1 (3 mm),Super ARGUS®, 100 mim/15mA 4-39 
LSP T670-GO ......... Q62703-Q2532 ooo Lamp, Super-Red/Pure Green, SMT-TOP-LED®, 5 mcd/10 MA ou. eceteees 4-40 
LS $260-DO ........... Q62703-Q1640 oo Lamp, Super-Red, SOT23, 0.4 med Min/10 MA, 140° oo. cece eceeseceteteciees 4-46 
LS S269-BO ......... Q62703-Q1566 oo. Lamp, Super-Red, SOT23, Low Current, 0.16 mcd min/2 MA, 140° wee 4-47 
LS T670-HK Q62703-Q2309 ooo. Lamp, Super-Red, SMT-TOP-LED, 2.5-12.5 mcd/10 MA, 120° oo. 4-48 
LS T670-J vee , Super-Red, SMT-TOP-LED, 4-8 mMcd/10 MA, 120° oo. cccceetee ree eeeees 4-48 
LS T670-JL , Super-Red, SMT-TOP-LED, 4-20 mcd/10 MA, 120°... ecccceeeetteeeneteees 4-48 
LS T670-K , Super-Red, SMT-TOP-LED, 6.3-12.5 mcd/10 MA, 120° oo eee 4-48 
LS T672-MO ........... Q62703-Q2331 oe Lamp, Super-Red, SMT-Super-TOP-LED, 30 med/10 MA, 120° oo. 4-49 
LS T679-CO o.., Q62703-Q2383 oo... Lamp, Super-Red, SMT-TOP-LED, 1 med/2 MA, 120° .o..ccccccccceceecee eet denneneee 4-50 
LS U260-E0 ........... Q62703-Q1492 ooo Lamp, Super-Red, Miniature, 1 mm, 0.63 mcd min./10 MA, 60° oo... eee 451 
LU 5351-GL on , Q62708-Q2046 ooo... Lamp, Super-Red/Green Bicolor, T1 4 (5 mm), 1.6-20 mcd/10 MA, 50°... 4-52 
LU 5351-UM o.. Q62703-Q2047 wee Lamp, Super-Red/Green Bicolor, T1 %4(5 mm), 4.0-32 mced/10 mA, 50°... 4-52 
LU B371-FJ oo. Q62703-Q2048 wo... Lamp, Super-Red/Green Bicolor, Rectangular, 1-8 mcd/10 MA, 100° ne 4-52 
LU B371-GK 0... Q62703-Q2049 ooo. Lamp, Super-Red/Green Bicolor; Rectangular, 1.6-12.5 mcd/10 mA, 100° oo... 4-52 
LU H871-Fd oo. Q62703-Q2050 ..... eee Lamp, Super-Red/Green Bicolor, Cylindrical, 1-8 med/10 MA, 100°... 4-52 
LU H371-GK oo. Q62708-02051 oo. Lamp, Super-Red/Green Bicolor, Cylindrical, 1.6-12.5 med/10 mA, 100°... 4-52 
LU $250-DO........... Q62703-Q1642 oe Lamp, Super-Red/Green Bicolor, SOT23, 0.4 mcd/10 mA, 140° woe 4-46 
LY 3340-UM wesc 62708-01789 iene lawie Lamp, Yellow, T1 (3 mm), Clear, 4-32 med/10 MA, 50° ..eccccsssssssssevssesssveseeseeesssees 4-29 
LY 3340-LP ...... Q62703-Q1792 oo. lee Lamp, Yellow, T1 (2 mm), Clear, 10-80 mcd/10 MA, 50° ..... ccc cece ccteteeettteeeteees 4-29 
LY 3340-L oo. Q62703-Q1791 oo. Lamp, Yellow, Tt (3 mm), Clear, 10-20 mcd/10 MA, 50° oo... cece eee ettteetteees 4-29 
LY 3340-M wo... Q62703-Q1999 oo... ..Lamp, Yellow, T1 (3 mm), Clear, 16-32 mcd/10 MA, 50° oo... cet rteteees 4-29 
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LY 3344-UM wo. Q62703-Q2149 woe Lamp, Yellow, T1 (3 mm), Clear, 4-32 mecd/lO MA, 40° 0.0... clceccsceseteetseeeere eens 4-30 
LY 3341-L oe, Q62703-Q2150 oo. Lamp, Yellow, T1 (3 mm), Clear, 10-20 mcd/10 MA, 40° oo... loess eseesertetenes 4-30 
LY 3341-LP oo. Q62703-Q2182 Loic Lamp, Yellow, T1 (3 mm), Clear, 10-80 mcd/10 MA, 40°... ices reseetet eens °4-30 
LY 3341-M oo. Q62703-Q2151 woe Lamp, Yellow, T1 (3 mm), Clear, 16-32 mcd/10 MA, 40° oo... ccc eeeesseecsscetssees 4-30 
LY 3360-HL ......... Q62703-Q1324 Locus Lamp, Yellow, T1 (3 mm), Diffuse, 2.5-20 mcd/10 MA, 70° oo... eceecceeeernene 4-22 
LY 3860-J oo. Q62708-Q1737 oo. ceccetcteeee Lamp, Yellow, T1 (3 mm), Diffuse, 4.0-8.0 mcd/10 MA, 70° .......ccccccsecseeeseeeeenee 4-22 
LY 3360-JM 0.0... Q62703-Q1998 wo. Lamp, Yellow, T1 (3 mm), Diffuse, 4.0-32 mcd/10 MA, 70° oo... cece eceseeeneseees 4-22 
LY 3360-K 0... Q62703-Q1325 oe Lamp, Yellow, T1 (3 mm), Diffuse, 6.3-12.5 Mcd/10 MA, 70° oo... ec ceeecceceseeteeees 4-22 
LY 3369-EH ......0..., Q62708-Q1749 ooo Lamp, Yellow, T1 (3 mm), Low Current, 0.63-5.0 mcd/2 MA, 60° oo... ccceecee in 431 
EV: BS69-EO oo ccyeceacdee ha vevsscuceses Blinding Replaced by Ly 3369-EH 

LY 3369-FH ........... QG627038-Q1712 voces Lamp, Yellow, T1 (3 mm), Low Current, 1.0-5.0 mcd/2 MA, 60° oo... ccccccer eens 4-31 
LY. 3969-F OS: in etl aah ati ai nti Oke eeeBaveeinedintatiies Replaced by Ly 3369-FH 

LY 3380-FJ oo... Q627038-Q1352 ooo. ecceceeeees Lamp, Yellow, T1 (3 mm), Wide Angle, 1.0-8.0 mcd/10 MA, 100° 0... 4-32 
LY 3380-H oo. Q62703-Q1353 woe eee Lamp, Yellow, T1 (3 mm), Wide Angle, 2.5-5.0 mcd/10 MA, 100° .......ccececeeeees 4-32 
LY 3380-HL wo... Q62703-Q1355 occ cee Lamp, Yellow, Tt (3 mm), Wide Angle, 2.5-20.0 mcd/10 MA, 100° ....... cece cee 4-32 
LY 3380-J wo. Q62703-Q1354 woes Lamp, Yellow, T1 (3 mm), Wide Angle, 4.0-8.0 mcd/10 MA, 1009 vo... 4-32 
LY 3380-K vo... Q62703-Q2317 ...... a hebescrcanent ts Lamp, Yellow, T1 (3 mm), Wide Angle, 6.3-12.5 mcd/10 MA, 100°... 4-32 
LY 5860-HL .........0. Q62703-Q2000 oo. ieecceeeeeees Lamp, Yellow, T1 %4(5 mm), 2.5-20 MCd/10 MA, 50° oo... cece ccccceeseerteesseecreeengeess 

LY 5360-JM oo... Q62703-Q1387 oo. Lamp, Yellow, T1 %4(5 mm), 4-32 mcd/10 MA, 50°? oo... cece eeeeeee ese cdiaaeeaseas’ 

LY 5360-5 wees Q62703-Q1386 oo... cece Lamp, Yellow, T1 %(5 mm), 4.0-8.0 mced/10 MA, 50°... cece 

LY 5360-K wo. Q62703-Q2001 occ Lamp, Yellow, T1 %4(5 mm), 6.3-12.5 med/10 mA, 50° 

LY 5360-L oe. Q62703-Q2404 woe Lamp, Yellow, T1 %4(5 mm), 10-20 mcd/10 MA, 50° ooo. cecccccesreeeesseesncasseeteetes 

LY 5380-EH 1.0... Q62703-Q2002 0... ccecceeeee Lamp, Yellow, Tt %(5 mm), Wide Angle, 0.63-5.0 mcd/10 MA, 140° oo. 4-33 
LY 5380-GK 0.0.0... Q62703-Q2003 ooo... ceececeeceees Lamp, Yellow, T1 %4(5 mm), Wide Angle, 1.6-12.5 mcd/10 MA, 140° ee 4-33 
LY 5380-H oo. Q62703-Q1457 woos Lamp, Yellow, T1 %(5 mm), Wide Angle, 2.5-5.0 mcd/10 MA, 140° oo. 4-33 
LY 5880-J woe Q62703-Q2319 occ Lamp, Yellow, T1 %4(5 mm), Wide Angle, 4.0-8.0 mcd/10 MA, 140° oo. 4-33 
LY 5420-MQ oo... Q62703-Q1432 ooo cee Lamp, Yellow, T1 “%4(5 mm), Clear, 16-125 mced/10 MA, 24° ..occccccccsseesteessereeeens 4-34 
LY 5420-PS wo Q62703-Q1435 ooo Lamp, Yellow, T1 %(5 mm), Clear, 40-320 mcd/10 MA, 24° oo. cece rtenees 4-34 
LY 5420-P oo... Q62703-Q1434 woe Lamp, Yellow, T1 %(5 mm), Clear, 40-80 mcd/10 MA, 24° oo... cccecceceseteeteenes 4-34 
LY 5420-Q woe Q62703-Q2004 cece, Lamp, Yellow, T1 “%(5 mm), Clear, 63-125 mcd/10 MA, 24° ooo. occccccecceneeeeeeeens 4-34 
LY 84291¢MO eesecsdcok asiezethitd Gattera men dulvh cutee Replaced by LY 5421-MQ 

LY 5421-NR oo Q62703-Q1444 woven Lamp, Yellow, T1 %(5 mm), Superbright, 25-200 mcd/10 MA, 20° ou... tee 4-35 
LY 54292PO seve sevciveccostonsestin alton ccenis ety ndoteesensneeed Replaced by LY 5421-PS 

LY 5421-QT on Q62703-Q1447 woe Lamp, Yellow, T1 %(5 mm), Superbright, 68-500 mcd/10 MA, 20°... eee 4-35 
LY 5421-Q oe Q627038-Q1446 ooo Lamp, Yellow, T1 %(5 mm), Superbright, 63-125 mcd/10 MA, 20° oo... eee ees 4-35 
LY 5421 -OO res sereiistssiasceseedsva st ested ibstioesca ieee tata Replaced by LY 5421-Q 

LY 5421-R we. Q62703-Q2005 oo... Lamp, Yellow, T1 %(5 mm), Superbright, 100-200 mcd/10 MA, 20° ...... eens 4-35 
LY 5460-HL oe. Q62703-Q1400 ooo. Lamp, Yellow, T1 %(5 mm), Diffuse, 2.5-20 Mcd/10 MA, 50° oo... eer eeeeetteees 4-24 
LY 5460-J ooo. Q62703-Q1401 ee Lamp, Yellow, T1 %(5 mm), Diffuse, 4.0-8.0 mced/10 MA, 50°... etree 4-24 
LY 5460-JM 0.0.0... Q62703-Q1403 oo Lamp, Yellow, T1 %4(5 mm), Diffuse, 4.0-32 mcd/10 MA, 50° 0... ccc ceeceeeteeenteeees 4-24 
LY 5460-K ..... Q62703-Q1402 ooo Lamp, Yellow, T1 “(5 mm), Diffuse, 6.3-12.5 mcd/10 MA, 50° 0... cece teee 4-24 
LY 5460-L oe, Q62703-Q2403 ooo. Lamp, Yellow, T1 %(5 mm), Diffuse, 10-20 mcd/10 MA, 50° oo... eecececteeeteeens 4-24 
LY 5469-EH ............ Q62703-Q1752 ooo. ecceeceees Lamp, Yellow, T1 %(5 mm), Low Current, 0.63-5.0 mcd/2 MA, 50° woes 4-36 
LY SAGBQ-EO sa bees tetaneoien bieeeedpteiticale ceeac tans Secs a Replaced by LY 5469-EH 

LY 5469-FH ........ Q62703-Q1715 woe Lamp, Yellow, T1 %(5 mm), Low Current, 1.0-5.0 mcd/2 MA, 50° occ 4-36 
LY 5469-FO ooo eee oA tet boluitelatitaeksl Replaced by LY 5469-FH 

LY 5480-GK ........... Q62703-Q1416 woos Lamp, Yellow, T1 %4(5 mm), 1.6-12.5 med/10 mA, 80°, Wide Angle .........ce ee 4-25 
LY 5480-H oe QB2703-Q ooo iecceeetecseees Lamp, Yellow, T1 %4(5 mm), 1.6-12.5 mcd/10 mA, 80°, Wide Angle oo... ee 4-25 
LY 5480-JM oo... Q62703-Q1419 Loc Lamp, Yellow, T1 %4(5 mm), 4.0-32 mcd/10 mA, 80°, Wide Angle ......... cee 4-25 
LY 5480-K 0.0... Q62703-Q1418 oo Lamp, Yellow, T1 %(5 mm), 6.3-12.5 med/10 mA, 80°, Wide Angle ooo... 4-25 
LY 5480-L we. Q62703-02402 ooo... Lamp, Yellow, T1 %(5 mm), 10-20 mcd/10 mA, 80°, Wide Angle ......... eee 4-25 
LY B480-EH ........... Q62703-Q1470 oooeeeeeee Lamp, Yellow, Rectangular, 0.63-5.0 mcd/10 MA, 100° oo... cern reneee 4-26 
LY B480-G wn. Q62703-Q1471 woe Lamp, Yellow, Rectangular, 1.6-3.2 Mcd/10 MA, 100° 0... ect cee entrees 4-26 
LY B480-GK ..0...... Q62703-Q2007 on. eee Lamp, Yellow, Rectangular, 1.6-12.5 mcd/10 MA, 100° .0... eer eres 4-26 
LY B480-H oo. Q62703-Q2006 oo... ceeeeeeeee Lamp, Yellow, Rectangular, 2.5-5.0 mcd/10 MA, 100° oo... eee receter eerie 4-26 
LY H380-EH ........... Q62703-Q 1484 oe Lamp, Yellow, Cylindrical, 0.63-5.0 mcd/10 MA, 100° vc ccc reeetetentenes 4-27 
LY H380-G oo... Q62703-Q1485 oes Lamp, Yellow, Cylindrical, 1.6-3.2 mcd/10 MA, 100°... esc ceee eect tre neetee tte 4-27 
LY H380-GK .......... Q627038-Q1487 oo. Lamp, Yellow, Cylindrical, 1.6-12.5 mMcd/10 MA, 100° oo... eee eee eeeeeecneeeteeneens 4-27 
LY H380-H ooo. Q62703-Q1486 oc ce. a: Lamp, Yellow, Cylindrical, 2.5-5.0 mcd/10 MA, 100° 0... ec eccetereeneeretententrentens 4-27 
LY K380-LP oo... Q62703-Q1769 oo. Lamp, Yellow, T1 (3 mm), ARGUS®, 10-80 mIM/15 MA, ....0.ccccc ccc cceeseeerecetecenes 4-41 
LY K380-N ue Q62703-Q0575 oo ececeee Lamp, Yellow, T1 (3 mm), ARGUS®, 25-50 mIm/15 MA ......0. ccc ceeteee cree tteees 4-41 
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LY K380-NR ...........Q62703-Q2224 ooo. cee Lamp, Yellow, T1 (3 mm), ARGUS®, 25-200 mIM/15 MA uu... eccecceeteeeeeeeesenes 4-41 
LY K380-P ooo. Q62703-Q0576 oo... cee Lamp, Yellow, T1 (3 mm), ARGUS®, 40-80 mIM/15 MA uo... ccceceesteeeneeeneee 4-41 
LY K382-RO ...........Q62703-Q1958 ooo Lamp, Yellow, Tt (3mm), Super ARGUS®, 160 mim min/50 MA, oo... 4-44 
LY K389-FO ........ Q62703-Q1772 ooo. ceecceeeees Lamp, Yellow, T1 (3 mm), Low Current ARGUS®, 3.2 mim/2 MA ......c cee ccs 4-45 
LY $260-DO ........... Q62703-Q1657 oo... cee Lamp, Yellow, SOT23 SMD, 0.4 med min/10 MA, 140° oo... cece ceeeteeseeeeeeeteene tiene 4-46 
LY $269-BO ........... Q62703-Q1568 oo... eee Lamp, Yellow, SOT23 SMD, Low Current, 0.16 med min/2 MA, 140° uu... 4-47 
LY T670-HK .scsccse. 62703-Q23 11 oeccccssccssseeneee Lamp, Yellow, SMT-TOP-LED, 2.5-12.5 Med/10 MA, 120° ....cssssesssseuevssesternsssten 4-48 
LY T670-J oe, Q62703-Q2376 ooo. ccccceseeees Lamp, Yellow, SMT-TOP-LED, 4-8 mcd/10 MA, 120° oo... .ccccccccccsectecsseetsesssecnseeenes 4-48 
LY T670-Jb oe. Q62703-Q2504 oo. cceee eee Lamp, Yellow, SMT-TOP-LED, 4.0-20.0MCd/10 MA, 120° ooo... ccceeeeseteecesssaeeeeere 4-48. 
LY T670-K ooo. Q62703-Q2375 occ eee Lamp, Yellow, SMT-TOP-LED, 6.3-12.5 mcd/10 MA, 120° wou... cccecceeceeceeeeeeeeeees 4-48 
LY T670-H oo. Q62703-Q2618 woes Lamp, Yellow, SMT-TOP-LED, 2.5-5 mcd/10 MA, 120° ......ccccccccccsessesestseeeeseeeens 4-48 
LY T672-MO ........ Q62703-Q2332 oo... cece Lamp, Yellow, SMT-Super-TOP-LED SMT, 30 mcd/50 MA, 120° ooo... ceccecceseees 4-49 
LY T679-CO ........... Q62703-Q2384 ooo. ... Lamp, Yellow, SMT-TOP-LED SMT, 1 mcod/2 MA, 120° oo... ccc ccecseeeteeetereseeeees 4-50 
LY U260-E0O ........... Q62703-Q1493 ooo. Lamp, Yellow, Miniature, 1 mm, 0.63 mcd min./10 MA, 60° 0.0... ccc ccsecteeeee eens 4-51 
LY Z181-CO wo. Q62703-Q1505 oo... eens Lamp, Yellow, Element Array, 0.25 med min/10 MA, 100°? oo... ce ceeeetteeneeeees 4-54 
MCA230 0. Q68000-A7247 ooo. eects Optocoupler, 6 Pin Single, 100% CTR, 7500V, Photodarlington .......... cece 5-200 
MCA231 0... Q62703-Q40 oo. ecccceeee Optocoupler, 6 Pin Single, 200% CTR, 7500V, Photodarlington ..........cc cece 5-200 
MCA255 oe Q68000-A6460 000... ees Optocoupler, 6 Pin Single, 100% CTR, 7500V, Photodarlington ..........ccececeee 5-200 
MCT sissies ctl Q68000-A7 247 o.oo. ececcceeetees Optocoupler, 6 Pin Single, 20% CTR, 7500V ooo... ccc ccccceeueeceesensseeteesscestettseesaeers 
MCT2E oo. Q62703-Q40 ooo. Optocoupler, 6 Pin Single, 20% CTR, 7500V ooo... ccccccccccseeseccsecssesscsiesessereseteeanens 
MCTE oo. ccceeerees Q62703-Q136 occ eee Optocoupler, 8 Pin Dual, 20% CTR, 7500V oo. ccccceeccceccssseecssseeseeseseensusersrseanene 
MCT270 0... Q68000-A87 24 oo... ccececce eee Optocoupler, 6 Pin Single, 50% CTR, 7500V ooo... ccccccceccccsssesseecsercseseeeeateessesseeseaes 
MCT272 occ Q68000-A8B725 0... Optocoupler, 6 Pin Single, 75% CTR, 7500V uu... eeeeeeeeteee 

MCT273 oo. eeeee Q68000-A87 26 00... cece Optocoupler, 6 Pin Single, 125% CTR, 7500V 

MCT274 occ Q68000-A8727 oo. cece Optocoupler, 6-Pin Single, 225% CTR, 7500V 

MCT275 oo. .ccceeceeee Q68000-A87 28 oe. ceeeeee Optocoupler, 6 Pin Single, 70% CTR, 7500V oo... ccc ccececteeeeenscesteeeeeseeetetsaeeseeaes 
MCT276 0... Q68000-A87 29 oo... Optocoupler, 6 Pin Single, 15% CTR, 7500V ooo... eee cccccccseeteeeteeteeesesteesseeesttaeeaeets 
MCT277 .....cccceee Q68000-A8B730 oc ccceceeeeeeeces Optocoupler, 6 Pin Single, 100% CTR, 7500V 

MCT5210 oo... Q68000-A8731 ooo... cee Optocoupler, 6 Pin Single, 70% CTR, S300V ooo... cece cceeeeerenssetseseeeneetieneenaenes 
MCT5211 oe Q68000-A8732 o.o.e cece Optocoupler, 6 Pin Single, 110% CTR, 5300V 

MPD2131 TXVB os. ccccccccccscsseetsetsetsesecsessseseeans Programmable Display, 8 Char, .200" Dot Matrix Yellow, Hi-Rel oo... eee 2-81 
MPD2132 TXVB ..... Q68000-A8776 0... cece Programmable Display, 8 Char, .200° Dot Matrix HER, Hi-Rel ......0.. cece 2-81 
MPD2133 TXVB oo o.cc cece cect ccscctseccseteeeeseetaseneenites Programmable Display, 8 Char, .200° Dot Matrix HEG, Hi-Rel ......... cc cceceeeeee 2-81 
MDL2416C .............Q68000-A7309 icc cece Intelligent Display, 4 Char, .15", Red, Hi-REb 0c cceececresteeceneteecneeererseaesaeea 2-76 
MDL2416 TXVB...... Q68000-A8481 ooo. Intelligent Display, 4 Char, .15°, Red, Hi-Rel oo... cece ececseeeceetaeceeeereaeeseenena 2-76 
MPD2545A TXVB ... Q68000-A7888 oc Programmable Display, 4 Char, .25", Dot Matrix HER, Hi-Rel oo... eeceeeeees 2-95 
MPD2547A TXVB ...Q68000-A7889 ......... cece Programmable Display, 4 Char, .25", Dot Matrix Green, Hi-Rel 0... .ccceceeeeeceeee 2-95 
MPD2548A TXVB ...Q68000-A8406 ...0... ee Programmable Display, 4 Char, .25", Dot Matrix Yellow, Hi-Rel .........ccceccecceeeees 2-95 
MSD2010 TXVB ..... Q68000-AB411 ooo cecccccececseeee. Smail Alphanumeric Mil. Display, 4 Char, .15" Dot Matrix Red oo... ee eee 2-104 
MSD2011 TXVB ..... Q68000-A8412 ooo Small Alphanumeric Mil. Display, 4 Char, .15" Dot Matrix Yellow oo... cee 2-104 
MSD2012 TXVB ..... Q68000-A8413 0... Small Alphanumeric Mil. Display, 4 Char, .15" Dot Matrix HER ........ 

MSD2013 TXVB ..... Q68000-AB414 woo Small Alphanumeric Mil. Display, 4 Char, .15" Dot Matrix Green 

MSD2310 TXVB ..... Q68000-A8419 oo. Small Alphanumeric Mil. Display, 4 Char, .20° Dot Matrix. REO: cccsesseesessessssseeees 2-111 
MSD2311 TXVB ..... Q68000-A8420 o.oo. Small Alphanumeric Mil. Display, 4 Char, .20° Dot Matrix Yellow .......0... eee 2-111 
MSD2312 TXVB ..... Q68000-A8421 oo. Small Alphanumeric Mil. Display, 4 Char, .20° Dot Matrix HER ooo. eee 2-111 
MSD2313 TXVB ..... Q68000-A8422 0... eeees Small Alphanumeric Mil. Display, 4 Char, .20° Dot Matrix Green oo... eee 2-111 
MSD2351, TXVB .....Q68000-AB428 oo eecsscseseereenes Small Aiphanumeric Mil. Display, 4 Char, .20" Dot Matrix Yellow, Sunlight View ...2-118 
MSD2352 TXVB ...... Q68000-A8429 oo e Smali Alphanumeric Mil. Display, 4 Char, .20° Dot Matrix HER, Sunlight View....... 2-118 
MSD2353 TXVB ..... Q68000-A8430 oo. Small Alphanumeric Mil. Display, 4 Char, .20° Dot Matrix Green, Sunlight View .....2-118 
OBG1000 ........... Q68000-A5968 o.oo. Bar Graph, HER, 10 Element .....0.ccc ccc ccecccccccseccescesscusagesseseeeesscesscercesseasssesuseaes 3-18 
OBG4B30 .............. Q68000-A4407 0... Bar Graph, HER; 10 Element ....c.cc0ccccc0 csecsccceccserbsoseccesesecsaseetevarssesees sactaneaseraedecses 3-20 
PD2435 ooo. Q68000-A3561 oo. Programmabte Display, 4 Char, .200°, 5x7 Dot Matrix HER o..0... eee ceee cree 2-125 
PD2436 oe Q68000-A8366 o.oo. Programmable Display, 4 Char, .200°, 5x7 Dot Matrix Red oo... ccecccsecseeteeneeeets 2-125 
PD2437 woe Q68000-A3562 oes Programmable Display, 4 Char, .200°, 5x7 Dot Matrix Green oo... ccceeeeeeteeneeeeet 2-125 
PD3535 ..... Q68000-A7964 ooo. ee Programmable Display, 4 Char, .270°, 5x7 Dot Matrix HER oo... ccc cece eneee 2-125 
PD3536 oo. Q68000-A8365 ..0..w ee. Programmable Display, 4 Char, .270°, 5x7 Dot Matrix Red oo... ccccicccecsecceeeees 2-125 
PD3537 ooo. Q68000-A-7965 0... eee Programmable Display, 4 Char, .270', 5x7 Dot Matrix Green oo... ce eereeereeeee 2-125 
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PD4435 oe Q68000-A8367 1... cee Programmable Display, 4 Char, .45°, 5x7 Dot Matrix HER 
PD4436 oe Q68000-AB368 ...0.. eee Programmable Display, 4 Char, .45°, 5x7 Dot Matrix Red 
PD4437 ooo Q68000-A8369 ...... ee Programmable Display, 4 Char, .45", 5x7 Dot Matrix Green oo... ccc cece 2-125 
PDSP2110 wo... Q68000-A8474 eee Programmable Display, 8 Char, .200°, 5x7 Dot Matrix Red oo... ccc eeeeeeeeees pee 20136 
PDSP2111 oe Q68000-A8B503 ....... cece Programmable Display, 8 Char, .200", 5x7 Dot Matrix Yellow oo... ccc ec eeeeeeee ven 2-136 
PDSP2112 oo... Q68000-A8504 o.oo. Programmable Display, 8 Char, .200", 5x7 Dot Matrix HER 0.0... cece cceeseseereereeees 2-136 
PDSP2113 oc. Q68000-A8505 .... Programmable Display, 8 Char, .200°, 5x7 Dot Matrix Green oo... ccc cccceeeeeeerees 2-136 
PDSP2114 ee Q68000-A8533 oo. Programmable Display, 8 Char, .200°, 5x7 Dot Matrix HEG ooo... ee ceereeeeeens 2-136 
RBA 2 Be oct scetvenssithvasasintne netebioa vette oeneeumreywoanionles LED Die, 0.4x0.4, GaASP/GaAS .....0.cc ee MMA eae G 1-8 
RBG1000 ............ Q68000-A5967 oe ees Bar Graph, Red, 10 Element ..............ccccccccssccsssescesssecsseerebecensesesecstseaeenescecnsescessanee 3-22 
RBG4820 ..........0., Q68000-A440B oe cceeees Bar Graph, Red, 10 Element ...........ccccccscesssssesssscesssessesececsssasesceeucceseasenssasesesesvenees 3-24 
1 gid badloe av an'debsicirctiRu datas Vane dda aco abv tegen ws Doig hoes soeake LED Die, Mask-Diffused GaAsP, Monolithic with Cursor .......0..cccceseeesseerrereres 1B 
Sieitestoas atehsitruas: LED Die, Mask-Diffused GaAsP, Monolithic ....0..0.cccccccceccsccestecsetseeesterretseeene 18 
MS cecccitsussemacsseass LED Die, Mask-Diffused GaAsP, Monolithic ...00..00..0 ccc ccc cscesecesecsetteeseetseetentesnsees 1-8 
se cleshraurunettcltsies den Suahaiin ot teaGe es at dediole te ae Me ae LED Die, Mask-Diffused GaAsP, Monolithic oo... ccccccseseccssstsesesessnaeseresenne IO 
....LEDDie, Mask-Diffused GaASP, Monolithic oo... cccceccesessssscccceevesseseesetersvevesses 1-8 
... LED Die, Mask-Diffused GaAsP, Monolithic oo... ccccecccesesssreceensesesseetevasseaus 1-8 
.... LED Die, Mask-Diffused GaASP, Monolithic .......ccccccccccccsccecseesseesscessesseneecsesesernees 1-8 
si od eacales Sasun delat ehat nsersievaue sive Me wiatea ah ones LED Die, Mask-Diffused GaASP, Monolithic .....00. ccc ccccerccssse screenees IB 
slide sapatvShensiisgcbeteupvose dune vibad dud sts scovisabionern cet es LED Die, 1.9x2.2 mm, GaASP/GaAS o.oo ccccceeseesesratescsstrstsestssrtatesstesteseneser LAB 
wi Piatti ceame Mun casa tieatiani hevac toot niece LED Die, Mask-Diffused GaASP .o....lo. cece ceereesrsrsteterrbsetitiereseeceee 1G 
od sabes sano anagthunshacvsciyueteetl daaesvacen hantieracorenstes LED Die, Mask-Diffused GaAsP, Point SOUrCE oo... ccc cccccceecesestsetetsereertssres IMG 
nee seston eee sesstetteessestesesatesetesteetissttessseerts EEO Die, 0.38X0.3 mm, GAASP/GAAS 00... ccc ecceccccseseseccetteteccnseeseessssseersessstssesearere TAQ 
RESO... sity canted: Q68000-A5954 ooo. eee Lamp, Axial, Red, 0.5 Mcd/1OMA, 90° oo... cece ccc cee teeeceaeterseteaeensestieesstsetieceees 4-55 
5 | Oa Se ney Q68000-A5958 0.0... Lamp, Axial, Red, 0.4 Mcd/10MA, 90° ooo... cteecceeseteeeesersteeeueenseeneenaae 4-55 
RUSS Gs esiectane Q68000-A5959 00... lee Lamp, Axial, Red, 2.0 Mcd/1OMA, 90° ooo. ccc eset eeeenecteceeneenesteetseeeneneeesreaeees 4-57 
RRL5601 oo. Q68000-A7180-F 114.0... Lamp, Axial, Red, 0.3 mced/5 V, 20°, Resistor ......0... ccc ccccccseesseesseseeeecnseeeseetaeesaess 4-59 
RRL5621 0... Q68000-A7177-F 114... Lamp, Axial, Red, 0.6 mcd/5 V,; 20°, Resistor... cccccceeceeeeeeeseetentaectersreaess 4-59 
RRL5641 ow. Q68000-A7178-F114 oo Lamp, Axial, Red, 1.0 mcd/5 V, 20°, RESIStOF oc. ccecsces cree cescrseeetseenssesectererenes 4-59 
SCD5580 ues. Q68000-A8630 ....... eee Intelligent Display, 8 Char, .145", 5x5 Dot Matrix Red, Serial Input, Slimline ........... 2-147 
$CD5581 oe. Q68000-A8631 oo... eee Intelligent Display, 8 Char, .145", 5x5 Dot Matrix Yellow, Serial Input, Slimline ....... 2-147 
SCD5582.........c005 Q68000-A8632 0.0... cece Intelligent Display, 8 Char, .145", 5x5 Dot Matrix HER, Serial Input, Slimline ...:....... 2-147 
SCD5583 we Q68000-A8633 «0.0... eee Intelligent Display, 8 Char, .145°, 5x5 Dot Matrix Green, Serial Input, Slimline ........ 2-147 
SCD5584 oo... Q68000-A8634 oo. Intelligent Display, 8 Char, .145", 5x5 Dot Matrix HEG, Serial Input, Stimline........... 2-147 
$CD55100...........4.. Q68000-A8635 occ Intelligent Display, 10 Char, .145", 5x5 Dot Matrix Red, Serial Input, Slimline.......... 2-162 
SCD55101 0. Q68000-A8636 ....... cee Intelligent Display, 10 Char, .145", Yellow, 5x5 Dot Matrix, Serial Input, Slimline .....2-162 
SCD55102 oe Q68000-A8637 0.00... cece Intelligent Display, 10 Char, .145", HER, 5x5 Dot Matrix, Serial Input, Slimline ........ 2-162 
$CD55103 .............. Q68000-A8638 2.00... Intelligent Display, 10 Char, .145", Green, 5x5 Dot Matrix, Serial Input, Slimline .....2-162 
$CD55104 Q68000-A8639 ooo... Intelligent Display, 10 Char, .145°, HEG, 5x5 Dot Matrix, Serial Input, Slimline ....... 2-162 
SFH100 0... ee Q62702-P595 oo. eee Photodiode, Clear Plastic, 60°, Low Dark Current, High Blue Sensitivity ....... 8-57 
SFH200. sess s.cce ee Q62702-P86 ooo eee Photodiode, Clear Plastic, 60°, Low Dark Current 8-59 
SFH205 oo. eee Q62702-P102 oo. Photodiode, Plastic with Filter, TO-92, 60°, PIN .......... 
SFH205Q2 ........... Q62702-PB96 occ ces Photodiode, Plastic with Filter, TO-92, 60°, PIN vo... ccc cccseeceeeteetecteteeeensnen 
SFH206 ........ eee Q62702-P128 ooo. Photodiode, Plastic with Filter, TO-92, 60°, PIN oo... cc cccceseecensseeeeeees 
SFH206K .......... Q62702-P 129 oi ececcceteee Photodiode, Clear Plastic, TO-92, 60°, PIN... 
SFH207A oc Q62702-P863 ooo. ceceee Photodiode, PCB, Clear Plastic, 60°, PIN ooo... ees dite Nae. Beh ine hit ateys 
SFH212 ooo Q62702-P145 oo ee Photodiode, TO-18, Hermetic, 15°, Low Dark Current ........0cccececeeeeteees Bye case, 8-67 
SFH216 ooo Q62702-P936 oe cee Photodiode, TO-18, Hermetic, 12°, PIN oo... cc ce ceerecessetetereeneensbeeeneerens 8-69 
SFHOI17 cee Q62702-P946 ooo... Photodiode, T1 (5 mm), Clear Plastic, Flat Top, 75°, PIN oo... ce ce eceseeneereeeene 8-71 
SFH217F ves. Q62702-P947 ooo eicccccee cere Photodiode, T1%(5 mm), Plastic with Filter, Flat Top, 75°, PIN... eee seen B71 
SFH219 ooo Q62702-P94B oe cece cee Photodiode, TO-18, Flat Glass Lens, 60°, Low Dark Current ...00..0. i ceeeeeseeee reese 8-73 
SFH221S oo. Q62702-P270 ooo. Photodiode, TO-5, Hermetic, Differential, 55° ooo... ccc cece scseerteceeeseneeetsenees 
SFH225 wseteccecet. Q62702-P1051 wees Photodiode, SOD67, Plastic with Filter, 60°, PIN 
SFH229 ooo. Q62702-P215 oo Photodiode, T1(3 mm), Clear Plastic, 17°, PIN oo. A edit ecaih Mcdeding tet Used 
SFH229F 000. Q62702-P216 ooo. ccc Photodiode. T1(3 mm), Plastic with Filter, 17°, PIN oo... cece ce teereeeeeenr nance 8-79 
SFH229P 0... eee Q62702-P217 .... Photodiode, T1(3 mm), Clear Plastic, 85°, PIN oo. ese rrteeteetetteeeeneees 8-82 
SFH229PF .............. Q62702-P218 ooo Photodiode, T1 (3 mm), Plastic with Filter, 85°, PIN oo. ec eeeeeree eee etneeenaee 8-82 
SFH231 cis.ceeteess Q62702-P1052 oo. Ge-Photodiode, TO-18, 10°, PIN oo. cccccccccccccseccceesssesaceesseesseseeecessateaeesseseetseseseaees 8-85 
SFH232 00... eee Q62702-P1053 ooo eee Ge-Photodiode, TO-18, 55°, PIN oui eecsececeeesens “ui aa Lass vouns eatteueeneie 8-87 
SFH233 0... Q62702-P1054 ooo Ge-Photodiode, TO-5, PIN, 54°, PIN ooo. cceeceeeeesereeeseecseeseesecresesseeeeeeeseeeseses 8-89 
SFH234S oe Q62702-P211 oo. Photodiode, TO-39, Hermetic, 4-Quadrants, Insulated, 60° ........... eeenaaatnaud 8-91 
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SFH235 ....eee Q62702-P273 ooiccccccccetteeees Photodiode, SOD67, Plastic with Filter, 65°, PIN oo... cece cet eeceereteesennetes 8-93 
SFH244S oo. Q62702-P212 occ cette Photodiode, TO-39, Hermetic, 4-Quadrant, Insulted, 609 00.0... cece teeeeee :, 8-95 
SFH250. ss eccewes: Q62702-P1012 oon Photodiode Detector, Plastic, Fiber Optic 2.0.0.0... cece cece cere eeeteetenteeeeeeeneeeens 6-6 
SFH250V oo... Q62702-P263 ooo. Photodiode Detector, Plastic Connector Housing, Fiber Optic oo... eee 6-6 
SFH268 o.oo. Q62702-P 1081 ooo. Photodiode, T1 %(5 mm), Clear Plastic, 75°, Low Dark Current ......0..0.cccees 8-97 
SFH291 oe Q62702-P1038 oo. eee Photodiode, TO-5, Hermetic, 55°, High UV-Sensitivity oo... ners 8-99 
SFH303-2 0.0... Q62702-P228 ooo. ecceccececereeeeee Phototransistor, T1 %4(5 mm), Clear Plastic, 20°... 








SFH303-3 oo. Q62702-P229 o.oo eeccccccceeeteee Phototransistor, 71 %(5 mm), Clear Plastic, 20° 0... ccc ccecccceseeeeseeettseeeeeseens 
SFH308-4 ooo. Q62702-P230 ooo ecceecseeetees Phototransistor, T1 %(5 mm), Clear Plastic, 20° oo... cece eerececeenettteeentneeees 
SFH303F-2 1.0... Q62702-P222 ooo. Phototransistor, T1 %(5 mm), Plastic with Filter, 20° 

SFH308F-3 oo... Q62702-P223 wooo cceeeeeeeee Phototransistor, T1 %(5 mm), Plastic with Filter, 20° 

SFH303F-4 woo... Q62702-P224 ooo cceccece cece Phototransistor, T1 %(5 mm), Plastic with Filter, 20° 

SFH305-2 0... Q62702-P848 ooo. eee ees Phototransistor, Mini, Plastic, 16° ........cocccccecccccccccccsuueecevsessssecsecssssvtesseeteeecsssraeeeess 9-24 
SFH305-3 oo. Q62702-PB49 occ eee Phototransistor, Mini, Plastic, 16° ..0....0ccccccccccccccecseccseccnsseesetensersstitsesseeteeecnaneseeee 9-24 
SFH309-2 oe. Q62702-P996 0... eee Phototransistor, T1 (3mm), Clear Plastic, 12°... ccc ceccccenececeseeeecsetteetieeenee eee 9-26 
SFH309-3 000... Q62702-P997 ooo. eee Phototransistor, T1 (3 mm), Clear Plastic, 12°... ccc cccceecteeeeeseetsetstteeeerttseeeseaees 9-26 
SFH309-4 oe Q6B2702-P99B o.oo. Phototransistor, 71 (3 mm), Clear Plastic, 12°00... cccccceseceteeesteeeenteeeeteeesntetnes 9-26 
SFH309-5 ooo. Q62702-P999 ooo. cece Phototransistor, T1 (3 mm), Clear Plastic, 12 oo... ecccscecsterecesettssseestenssssesrataee 9-26 
SFH309-6 0.0.0... Q62702-P 1000 0... Phototransistor, T1(3 mm), Clear Plastic, 12 oo... cccescccessceseteeeseeetsttesaseeneese 9-26 
SFH309F-2 0.0... Q62702-P174 ooeeccccccceestees Phototransistor, T1 (3 mm), Plastic with Filter, 12° oo. cece ccescssttaeeceeenne 9-26 
SFH309F-3 |... @627022P A176: ocssceess cvslave vest oces Phototransistor, T1(3 mm), Plastic with Filter, 12° 00 ccc teseeceeeererteennreeaes 9-26 
SFH309F-4 ............. Q62702-P178 ooo cceeeeeees Phototransistor, T1 (3 mm), Plastic with Filter, 12° occ ccc ceseecseeseertaesenseeees 9-26 
SFH309F-5 ............. Q62702-P180 oon Phototransistor, T1 (3 mm), Plastic with Filter, 12° ooo ccccccesteseenessttaeeseeeenne 9-26 
SFH309P-2 ............ Q62702-P231 woes Phototransistor, T1 (3 mm), Clear Plastic, 75° ......ccccccce ccc ccc ccecceseetttssaseeeeaeensteeees 9-29 
SFH309P-3 ............. Q62702-P232 ooo cceeeeceees Phototransistor, T1 (3 mm), Clear Plastic, 75° oo... ccccec cee ccssseetertsessettanessenees 9-29 
SFH309P-4 ...... Q62702=P283 wcities Phototransistor, T1(3 mm), Clear Plastic, 75° 0.0... ccccccccceec tes ceseteeestteeteeeeteten 9-29 
SFH309PF-2 ........... Q62702-P235 0... eect Phototransistor, 71 (3 mm), Plastic with Filter, 75° ooo. ccc cee ccctsettteetteenees 9-29 
SFH309PF-3 ...0....... Q62702-P236 oot Phototransistor, T1 (3 mm), Plastic with Filter, 75° oo eect een eteeneenes 9-29 
SFH309PF-4 0.0.0... Q62702-P237 ooo. Phototransistor, T1(3 mm), Plastic with Filter, 75° oo... eee ccteretttecttaeeeees 9-29 
SFH317-2 wo Q62702"P225 ss: ssscsciveesttesecte: Phototransistor, T1 (5 mm), Plastic, 75° ooo. ccc ccte cee eeseeteecetsteerteeenteeenets 9-32 
SFH317-3 ooo. Q62702-P226 ooo. ccc Phototransistor, 71 %4(5 mm), Plastic, 75° 0.00. cece ceccccccneesececssesetetsseeesesesesenseeeres 9-32 
SFH317-4 oo. Q62702-P227 oooccccccceccreeees Phototransistor, T1 %(5 mim), Plastic, 75° ooo cece cc cccccceseecrssceestsecseecnsseteessaeeeees 9-32 
SFH317F-2 wo. Q62702-P219 oo. Phototransistor, T1 %4(5 mm), Plastic with Filter, 75° oo... ccc cececeeeeteecesteetens 9-32 
SFH317F-3 oo... Q62702-P220 ooo. Phototransistor, T1 %(5 mm), Plastic with Filter, 75° 0.0. eceeeeetenetsenteeeees 9-32 
SFH317F-4 .....ce Q62702-P221 ooo ccceceeeeeeees Phototransistor, T1 %4(5 mm), Plastic with Filter, 75° oo... ceeeecteeeteenrseeeees 9-32 
SFH320-1 oo... Q62702-P388 oo. Phototransistorc-SMT=TOP-LED 60" 4. nis ois dea iesheertahiatalin becaairpelaneebdaeease 9-34 
SFH320-2 oo. Q62702-PS8O sis wsailensatends Phototransistor, SMT-TOP-LED, 60° ooo... cecccccccccceesessecsteetesenseeneecesstieesnteenteennes 9-34 
SFH320-3 oo... Q62702-P390 o.oo Phototransistor:-SMT-TOP LED 60° Serco ss essivaeee diced cadaween tags ine Gin Shades oh tateen ot 9-34 
SFH320F-1 oo... Q62702-P391 oo. Phototransistor, SMT-TOP-LED with Filter, 60° oo... cece ecccecceeetrereetteneenteenes 9-34 
SFH320F-2 o.oo. Q62702-P392 oo. Phototransistor, SMT-TOP-LED with Filter, 60° 0.0.0 cccececsetteeeceeenteteseernenees 9-34 
SFH320F-3 ........... Q62702-P393 ooo cece Phototransistor, SMT-TOP-LED with Filter, 60° oo... ccc ccccsseeeseeeseenenseraeeeeess 9-34 
SFH350 oe Q62702-P 1033 oo. ccee Phototransistor, Plastic, Fiber Optic 2... ce cccccee cece seesceesussenieeentseeeteseeennaas 6-8 
SFH350V oe Q62702-P264 oo. Phototransistor, Plastic Connector Housing, Fiber Optic... eceteteereeeees 6-8 
SFH400-2 oo. Q62702-P783 o.oo Emitter, IR, TO-18, 6°, 20-40 MWYISH ooo ccecccceeeeccssseeeesccsssneecessesesetsersagaeees 7-15 
SFH400°-3 0.00.0... Q62702-P784 ooo ccc Emitter -1R, TO=18, 6° S32 MWISK i sieisiictein Giccrmadercsdisoretivasn ail wae dante neoiedeedd 7-15 
SFH401-2 ooo. Q62702-P786 occ cece Emitter, IR, TO-18, 15°, 10-20 MW/SW o.oo ccc ccccsccnecsccrsecsessseccneteeeusevetaeereceeaeens 7-15 
SFH401-3 wo. Q62702-P787 o.oo Emitter, IR, TO-18, 15°, 16-32 MWS oo. cece ce eetssersrsesereetaseecetneeeeneeees 7-15 
SFH402-2 0... Q62702-P789 ooo Emitter, IR, TO-18, 40°, 2.5-5 MW/SD ooo... cece cece enseececeetsnseeeneeeeeeesstnceaeeceeees 7-15 
SFH402-3 0.00... Q62702-P790 ooo cece Emitter, IR: TO=-185:40% 4 MW] Si sviecccasclg gees ascgete a Peas ceed eoacnsetaeetevoak ootthovetene dacs 7-15 
SFH405-2 oo... Q62702-PB56 ooo. eecc ce eceeees Emitter ls Min: AG oat at eee ath eiac tal baste us vee Nilsen: 7-18 
SFH405-3 vo. Q62702-PB57 oor Emmitt re Re MMe G oe os se sendetireel og oc caatonsneiapacahnceare Richens Mbatesate lnokcplalaaenebey teteetolncanate 7-18 
SFH409-1 ooo... Q62702-P1001 oo. Emitter, IR, T1(3 mm), Plastic, 20°, 6.3-12.5 MW/Sr oo... cee ctteteenentenetes 7-20 
SFH409-2 0... Q62702-P1002 ....eeee Emitter, IR, T1(3 mm), Plastic, 20°, 10-20 MW/SI oo... terete teteeenttress 7-20 
SFH409-3 ooo... Q62702-P 1003 oo. Emitter, IR, T1, Plastic, 20°, >16 MW/Sr oo... ccc cece ccceeccesueeseeeseeeerstttenseeaeenes 7-20 
SFH414-T oo. Q62703-P1154 we Emitter, IR, 71 %4(5 mm), Plastic, 25-50 MW/sr, 11° centre 7-22 
SFH414-U on. Q62708-PAN SS hse aerate: Emitter, IR, T1 “(5 mm), Plastic, 40-80 MW/sr, 11° ect tern nett 7-22 
SFH415-S oo. Q62703-P 1135 oe Emitter, IR, T! %(5 mm), Plastic, 16-22 MW/sr, 17° o.oo. cece eter teeenerenens 7-22 
SFH415-T oo. Q62708-P1136 oe Emitter, !R, 71% (5 mm), Plastic, 25-50 MW/Sr, 17° cece ett eertttereeenetes 7-22 
SFH415-U ooo. Q62708-P1137 oo cccceeees Emitter, IR, T1 %(5 mm), Plastic, 40-80 MW/Ssr, 17°... ccc cee eeceeettteeeeeteeees 7-22 
SFH416-Q oo. Q62703-P 1138 voces Emitter, 1R, T1%4(5 mm), Plastic, 6.3-12 MW/Ssr, 28° 20.00 cee ceteeetreeeeetetees 7-22 
SFH416-R ue Q62703-P1139 .....ee Emitter, IR, T1 %4(5 mm), Plastic, 10-20 MW/SI, 28° 00... ccc cect eeecteeeeenees 7-22 
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SFH420 woo Q62702-P1132 octet 
SFH42 1 cs ccccuscncrtesees .Q62703-Q2407 oc 
SFH450 oo. Q62702-P1034 woe 
SFH450V ooo Q62702-P265 oo. eerie 
SFH452V oes Q62702-P281 cee 
SFH462 owe Q62702-P1182 oe 
SFH462-K E7800 ...Q62702-P332 oo. trees 
SFH462-L E7800 .... Q62702-P1116 occ 
SFH480-1 owe. Q62708-Q1661 ooo. 
SFH480-2 ooo... Q62703-Q1662 oo. 
SFH481-1 eee Q62703-Q1664 oo 
SFH481-2 oo. Q62703-Q1665 oo. 
SFH481-3 wee Q62703-Q1666 oo... cee 
SFH482-14 0... Q62703-Q1667 oon 
SFH4B2-2 woe Q62703-Q1668 oo. eee 
SFH482-3 ooo Q62703-Q1669 oes 
SFH482-L E7800 ....Q62703-Q2185 oo. eeeeeees 
SFH482-M E7800 ...Q62703-Q2186 oc 
SFH483 oe Q62703-Q1090 oo... 
SFH483-L E7800 ....Q62703-Q2162 oo. 
SFH483-M E7800 ...Q62703-Q2163 ooo. 
SFH484-1 ee Q62703-Q1755 oo. ee 
SFH484-2 wo Q62703-Q 1756 oo. 
SFH485-1 0... Q62703-Q 1546 oo. 
SFH485-2 wo. Q627032Q1547 isc sen nes 
SFH485P 00. Q62703-Q516 oon 
SFH487-1 oo. Q62703-Q1760 ocr 
SFH487-2 woe Q62703-Q1761 oes 
SFH487-3 wo. Q62703-P767 oo. ccceeeeceteerees 
SFH487P woe Q62703-Q517 oocceceetees 
SFH5014-1 oes Q62702-P110 occ 
SFH501-2 oo. Q62702-PT 11 oct 
SFHSOSA oe Q62702-P373 oo. eeeetteeteees 
SFHS51 oo. eeeeeee Q62703-P1161 oe 
SFHS551V wees QB270S*P2BF...siists sds ccsaitovens 
SFH600-0 00... Q68000-A7313 oo. 
SFH600-1 wee. Q68000-A7314 eee 
SFH600-2 oo. Q68000-A7315 oo eee 
SFH600-3 oo... Q68000-A7316 occ 
SFH601-1 Q68000-A7318 oe cceeees 
SFH601-2 wo Q68000-A7319 oes 
SFH601-3 we. Q68000-A7320 0... eee eee 
SFH601-4 we Q68000-A7321 occ cts 
SFHGONG 24 yo nui eh hiineciiihs, cosiemnatasesarhceaenaenets 
SPHGOTV G2 svesssetareseitiauausivarastiesacertdd evesusacn tenes 
SFHOO1G-Sh ist Mara cnsaaaiastaaseceearmeney ao. 
SERIGO1G = 45 caladoca coutas cis vensisanvecs exdiadsersacoersioanrtnalrr ae 
SFH606 ooo Q68000-A8B727 ooo eee 
SFH608-2 oo... Q62703-NO169 oe 
SFH608-3 oo. Q62703-NO170 ooo. eee 
SFH608-4 oo. Q62703-NO171 oe 
SFH608-5 ooo. Q62703-NO172 ooo 
SETMOOO = vesnesdvnahiedadet be anceianedehatn wiyeveltecitlaweneee anels 
SEMOOOH2 ences cathachsnlevh tevcvepscteteteasasncvrvisawaeah seeveds 
SFEOOG AS bis ise seinteedetinaltesdcoubbanautadees eivaeneobnaele 
SFH610-1 Q62708-N75 ooo eee 
SFH610-2 wee Q62703-N76 ooo. cece 
SFH610-3 oe Q62708-N77 ooeeeeeceeceeteteees 
SFH610-4 oo ee Q62703-N78) cnc peneeetes 
SFH611-1 oe. Q62703-NB2 0.00. 


DESCRIPTION PAGE 
Emitter, IR, SMT-TOPLED, 2.5-5 MW/Sr, 60° oo... ccc ccceccccceeescesscssenssesssassessenseeapes 7-25 
Emitter, IR, SMT-TOPLED, 4-8 MW/Ssr, 60° o.oo cccceceescccessceesesecesssecstecetsiensenea 7-27 
Emitter, IR, GaAs, Plastic Fiber Optic oo... cccccesssecescsseessecseeeessevensevevesseeates 6-10 
Emitter, IR, GaAs, Plastic Connector Housing, Fiber Optic... cece eee rees 6-10 
Emitter, IR, GaAlAs, Plastic Connector Housing, Fiber Optic oo... ccc eceees 6-10 
Emitter; IR: T2185 280 scat divs at kes Wiad Baca eeeiw redial ots teaboasnuvites aituiadviatnadees 7-30 
Emitter, IR, TO-18, 23°, 0.63-1.25 MW/SP oo... cccccecccessesessseesessseesusesecevesensaaes 7-30 
Emitter, IR, TO-18, 23°, 1-2 MW/SK oo... ccc cece cen eneceenesees ses snenetiecesseneteesenteasaes 7-30 
Emitter, IR, TO-18, GaAlAs, 6°, 25-50 MW/Sr ooo... ccccccecsseccnseeetsteesenteseeeneeeees 7-32 
Emitter, IR, TO-18, GaAlAs, 6°, 40-80 MWIS ooo...ccc ccc ccccceccecececciscecssueestsceevenensenees 7-32 
Emitter, JR, TO-18, GaAlAs, 15°, 10-20 MW/S ooo... ccc ccc ccc cccteeeecsseeenecrapneass 7-32 
Emitter, IR, TO-18, GaAlAs, 15°, 16-32 MW/S ooo... ccc ccc ccceccsecseneecsevesestseesasenanees 7-32 
Emitter, IR, TO-18, GaAlAs, 15°, >25 MWIS vo. ccc ccc csccecseeesuccetesseseccsssesttecsuersase 7-32 
Emitter, IR, TO-18, GaAlAs, 30°, 3.15-6.3 MWIS oo... ccc eccecsesscesessstenseveneesns 7-32 
Emitter, IR, TO-18, GaAlAs, 30°, 5-10 MW/S wooo. cecceccccccccseeseccnseesesensssesatetssensvess 7-32 
Emitter, IR, TO-18, GaAlAs, 30°, >8 MWYS 20.0... occ cccccceceeeccceeeecsscnseeesseccrecesaecneseates 7-32 
Emitter, IR, TO-18, GaAlAs, 30°, 1-2 MWY/S oo... ccc cccccccececeeseteeceeessesersseusceeresesapeuss 7-32 
Emitter, IR, TO-18, GaAlAs, 30°, 1.6-3.2 MW/S ooo cccccecccccsecestsecevecerneeeeescnanaenee 7-32 
Emitter, IR, TO-18, GaAIAS, 23° occ cece ccccccseeecsccssteseccsesessesesesseaeensuepieseneecnuees 7-35 
Emitter, IR, TO-18, GaAlAs, 23°, 1-2 MW/S oo... cccc ccc ccececstesesensseaeeecsesssterseeeseess 7-35 
Emitter, 1R, TO-18, GaAlAs, 23°, 1.6-3.2 MWYIS ooo ccccccccccesssctseeessetreseneeeeerensetes 7-35 
Emitter, IR, T1 4(5 mm), GaAlAs, 8°, 50-100 MW/SF oo... ccceccccecevensecensstetessensues 7-37 
Emitter, IR, T1%4(5 mm), GaAlAs, 8°, 80-160 MW/SF oo... ccc cccssseeseserseeersesennane 7-37 
Emitter, IR, T1 %(5 mm), GaAlAs, 20°, 16-32 MW/SF oo... cccccccecseeeentseesseeeensseenees 7-37 
Emitter, IR, Tt “%(5 mm), GaAlAs, 20°, 25-50 MWYSF oo... cc cccccccceeseeetseeeseenecersateaees 7-37 
Emitter, IR, T1 %4(5 mm), GaAlAs, 40°, Flat Top, 3.15-6.3 MWISF oo. eee 7-39 
Emitter, IR, T1(3 mm), GaAlAs, 20°, 12.5-25 MW/SP oo... cccccce cee teesteetsttetseeseeees 7-41 
Emitter, IR, T1(3 mm), GaAlAs, 20°, 20-40 MWISF oo... cece tceccceeeteetsecseeeetneanss 7-41 
Emitter, IR, T1(3 mm), GaAlAs, 20°, >32 MW/SF oo... cece cccceceetsceersasesecsatesevsecaeees 7-41 
Emitter, 1R, T1(3 mm), Flat Top, 65°, 2-4 MWI/SK oo. c ccc ccccesseessceseectseteseseseeenseeneate 7-43 
Phototransistor, TO-18, Hermetic, Darlington, 7° ..0...cccecccccecsenteteenecrsttereseneees 9-37 
Phototransistor, TO-18, Hermetic, Darlington, 7° .......cccccccceecesssssestenetcsteestecseenns 9-37 
Photodiode, Receiver/Demodulator, Plastic with Filter, $50° oo... cececccseeeeeeneees 8-101 
Photodetector for Plastic Fiber, T1 #/a(5 mm), PlaStiC wc ceccceeeeseceeeseetensseenees 6-13 
Photodetector for Plastic Fiber, Right Angle Housing, Plastic .......... ccc 6-13 
Optocoupler, 6 Pin Single, 40-80% CTR, S53800V oo. ciccccccceeeteneeteeteresteeeeeeents 5-215 
Optocoupler, 6 Pin Single, 63--125% CTR, S300V oo... ccc cccecec ccc eet teteccseeettesentes 5-215 
Optocoupler, 6 Pin Single, 100-200% CTR, 5300V ooo... ccc ec cettecteneeneereeeees 5-215 
Optocoupler, 6 Pin Single, 160-320% CTR, 5300V oo... ccceecececesteeeeseepesteeeeeene ens 5-215 
Optocoupler, 6 Pin Single, 40-80%. CTR, S300V oo... ccc ccnet teste eeteeneeteeeteenes 5-219 
Optocoupler, 6 Pin Single, 63-125% CTR, S300V oo... ccccccccseeeeteeceeteeteesseensens 5-219 
Optocoupler, 6 Pin Single, 100-200% CTR, S300V ooo... ccecceceteerreneteteeeernennes 5-219 
Optocoupler, 6 Pin Single, 160-320% CTR, 5300V oo... ecccccecctecetesssestseesevens 5-219 
Replaced by SFH601-1, Option 6 

Replaced by SFH601-2; Option 6 

Replaced by SFH601-3, Option 6 

Replaced by SFH601-4, Option 6 

Replaced by SFH600-1, Option 4 

Optocoupler, 6 Pin Single, 63-125% CTR, 5300V, Low Current .........ccceeceecees 5-223 
Optocoupler, 6 Pin Single, 100-200% CTR, 5300V, Low Current ....... cece 5-223 
Optocoupler, 6 Pin Single, 160-320% CTR, 5300V, Low Current ooo... eeeeeeeeeeee 5-223 
Optocoupler, 6 Pin Single, 250-500% CTR, 5300V, Low Current oo... 5-223 
Replaced by SFH601-1 

Replaced by SFH601-2 

Replaced by SFH601-3 

Optocoupler, 4 Pin Single, 40-80% CTR, 5300V ...... ec cccececeeeceecereseeeentetteatesees 5-226 
Optocoupler, 4 Pin Single, 63-125% CTR, 5300V ....c.cceccceceeserscteeseessereretsrentes 5-226 
Optocoupler, 4 Pin Single, 100-200% CTR, 5300V oo... cciecceecssecteeeteatsseetesensaeies 5-226 
Optocoupler, 4 Pin Single, 160-320% CTR, 5300V oo... ccccccecteeceneectteenseenes 5-226 
Optocoupler, 4 Pin Single, 40-80% CTR, S300V ooo... cceece eee tetetteeeetaecnes 5-226 
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PART NO. ORDERING CODE NO. DESCRIPTION PAGE 
SFH611-2 oe. Q62703-NB3 ooo. eects Optocoupler, 4 Pin Single, 63-125% CTR, 5300V oo... ccc ecceeeeeecreteeeeseeneeenteeteenees 
SFH611-3 ooo. Q62703-N84 ooo. ces Optocoupler, 4 Pin Single, 100-200% CTR, 5300V 

SFH611-4 ooo Q62703-N85 00. Optocoupler, 4 Pin Single, 160-320% CTR, 5300V 

SFH615-1 oe Q62703-N109 oes Optocoupler, 4 Pin Single, 40-80% CTR, S5300V ooo... cece cceeeteeresetteteneecttetneeens 5-226 
SFH615-2 oe Q62703-N110 eet Optocoupler, 4 Pin Single, 63-125% CTR, S300V oo. ecccccccseeeeceetesseseretseensecneeeaes 5-226 
SFH615-3 ooo. Q627038-N1141 ooo Optocoupler, 4 Pin Single, 100-200% CTR, S300V ooo... cece cccccccesesesseecnsteenseeees 5-226 
SFH615-4 ooo. Q62708-N112 ones Optocoupler, 4 Pin Single, 160-320% CTR, 5300V ooo... eee cccccceccsteeseeteceeeestenaes 5-226 
SFH617G-1 oo. Q62703-N127 oo. eccecceeeeees Optocoupler, 4 Pin Single, 40-80% CTR, 5300V ooo... eceeccceeeersseeeserecneeseneseees 5-229 
SFH617G-2 oo... Q62703-N128 0... cece Optocoupler, 4 Pin Single, 683-125% CTR, 5300V oo... ccceccceceerssecneeeseceeteeeees 5-229 
SFH617G-3 ............ Q62703-N129 occ eects Optocoupler, 4 Pin Single, 100-200% CTR, 5300V ooo... ccc ccc ceteeecteeenseeeteesins 5-229 
SFH617G-4 oo... Q62703-N120 o.oo eee Optocoupler, 4 Pin Single, 160-320% CTR, 5300V ooo... cccccesestctiseseeetteesteetaeenes 5-229 
SFH618-2 oo. Q62708-N173 ooo... ecceecee sees Optocoupler, 4 Pin Single, 63-125% CTR, 5300V, Low Current 20.0... cece 5-232 
SFH618-3 oc. Q62703-N174 woos Optocoupler, 4 Pin Single, 100-200% CTR, 5300V, Low Current .......cccccceeeecees 5-232 
SFH618-4 0. Q62703-N175 voce eects Optocoupler, 4 Pin Single, 160-320% CTR, 5300V, Low Current oo... eee 5-232 
SFH618-5 oo. Q62703-N176 o.oo Optocoupler, 4 Pin Single, 250-500% CTR, 5300V, Low Current .........cceeeeeeeeee 5-232 
SFH620-1 oo. Q62703-N115 ooo eee eees Optocoupler, 4 Pin Single, 40-125% CTR, 5300V, AC Input... cece eeeeeeeee 
SFH620-2 Q62703-N116 vo. ccc Optocoupler, 4 Pin Single, 63-200% CTR, 5300V, AC Input............ 

SFH620-3 «0.0... Q62703-N117 oo. eects Optocoupler, 4 Pin Single, 100-320% CTR, 5300V, AC Input 

SFH628-2 ok Q68000-A8654 0... eee Optocoupler, 4 Pin Single, 63-200% CTR, 5300V, Low Current, AC Input .............. 5-238 
SFH628-3 oo. Q68000-A8655 0.0... Optocoupler, 4 Pin Single, 100-320% CTR, 5300V, Low Current, AC Input ............ 5-238 
SFH628-4 0... Q68000-A8656 ..... ee Optocoupler, 4 Pin Single, 160-500% CTR, 5300V, Low Current, AC Input ............ 5~238 
SFH640-1 oo Q68000-A8664 00... ees Optocoupler, 6 Pin Single, 40-80% CTR, 5300V, High Reverse Voltage ................. 5-241 
SFH640-2 ooo. Q68000-A8665 oes Optocoupler, 6 Pin Single, 63-125% CTR, 5300V, High Reverse Voltage ...............5-241 
SFH640-3 oo c Q68000-A8666 ......... ce Optocoupler, 6 Pin Single, 100-200% CTR, 5300V, High Reverse Voltage ............. 5-241 
SFH750 oo Q62702-P 1031 oo. Emitter, Vis. Red, GaAsP, Plastic Fiber Optic 0c. ccccccccsecscccsessseseceeeevsreseensseees 6-14 
SFH750V oo... Q62702-P266 ooo. ecco Emitter, Vis. Red, GaAsP, Plastic Connector Housing, Fiber Optics «0.00... eee 6-14 
SEAS We abyss trailer eae eayetetanaues wee ac iret bestest Discontinued 

SFH752 woe Q62702-P210 ooo eeccceeeecees Emitter, Vis. Red, GaAsP, Plastic Fiber Optic... cc cccc ccc eeteteseeenteteneeeenseeens 
SFH752V oe Q62702-P284 ooo. Emitter, Vis. Red, GaAsP, Plastic Connector Housing, Fiber Optics 

SFH900-1 oo. Q62702-P935 oo cecteeeteee Reflector Sensor, Mini, Plastic Emitter Detector Pair oo... cee 

SFH900-2 0.0... Q62702-P141 occ Reflector Sensor, Mini, Plastic Emitter Detector Pair oo... 

SFH900-3 «0.0... Q62702-P 1088 0... Reflector Sensor, Mini, Plastic Emitter Detector Pair... 

SFH900-4 ooo. Q62702-P 1087 Reflector Sensor, Mini, Plastic Emitter Detector Pair oo... 

SFH905-1 0... Q62702-P1117 Reflector Sensor, Mini, Plastic Emitter Detector Pair... 

SFH905-2 oo... Q62702-P1118 Reflector Sensor, Mini, Plastic Emitter Detector Pair ooo... 

SFH910 0000... Q62702-PB66 ooo... ee ceeees Interrupter, Differential Photodiode, Photo IC o.oo. ccccecccceecceccceeesecstseetssseeneeeeees 
SFH2030 0... Q62702-P955 0... ects Photodiode, T1 %(5 mm), Clear Plastic, 20°, PIN ooo. cccccccecceeeeseteettestteeeneenees 
SFH2030F ........00... Q62702-P956 oo. ccs Photodiode, T1 %,(5 mm) Plastic with Filter, 20°, PIN oo... eccccceceseetseeeeteeeeees 
SFH211 Sis cnaiss Q62702-P2215 eee GaAs 'Enerdy Converters... ised ek antehatinds ivan iatin ated aaliiiia hier t 
SFH2210 0... Q62702-P9GC7 ooo. eee Ternary PIN Photodiode, TO i: .ccicsccciivesscccecessasecetatdasnececevent ches cusuecsdescaseessnenseaoneb oad 
SFH2212 on. cccecsees QB210 2-2. cet enhttss Mout aiteieg. IRED-ROAB vec se tetenntie dred his hel anor weies eee sina 

SFH2213 oe Q62702-P96B ooo. es Ternary PIN Photodiode, TO weer rerectetersretenneiees 

SFH2215 oe Q62702-P321 ooo Ternary PIN Photodiode, Receptacle 

SFH2223 0... Q62702-P2007 oo. Ternary PIN Photodiode, Pigtail 0.00.0 cece cee cee ceeecettsesisenenenseetaeesenereneae 
SFH2224 we Q62702-P269 oe eens Ternary PIN Photodiode, Pigtail 2.00.00 ccc eetceccr eter cree re tenes sunasetnieeesenreeneaes 
SFH2249 ooo. Q62702-P425 oo ccc eee Ternary PIN Photodiode, Pigtail 00.0... cecccceeeeeeereteeeeetireinees 

SFH2310 0... Q62702-P193 oo. ee ccc Ge-Avalanche Photodiode, TO oo... ccccccecccccsteecrsesesttaeeerseeseneees 

SFH2323 ..... ees Q62702-P194 eee Ge-Avalanche Photodiode, Pigtail 0.00.00 cece 

SFH2324 ooo Q62702-P260 oo. Ge-Avalanche Photodiode, Pigtail ..00.0.0..0ccccccee eter teteceeneees 

SFH2325 0. Q62702-P382 oo. tees Ge-Avalanche Photodiode, Pigtail... ccc ee eee 

SFH2326 0... Q62702-P383 ee Ge-Avalanche Photodiode, Pigtail oo... ei ce eerste erates 
SFH4210 0.0... Q62702-P979 ooo. cceccccttees IRED 3 TONG cdc ccdetetenstarhag ls ata eAneeia Bini neha wae iat ine denim ols. awe 
SFH4212 0... Q62702-P369 oo... eee FRED TOA Sisssctucle Satettrieataitont natal shih es Wettiel ie a Sheds te teadea tote? 

SFH4410 oo. Q6B2702-P288 ooo. Laser Diode, Low Power, TO18 ......ccccccccceteceetteecrectte settee ereeneees 

SFH4413 oo. Q62702-P409 o... ec cee Laser Diode, Low Power, TO18 oii... ..ccccccccccceecceseceececeeetasenneereneeens 

SFH4415-1 ooo. Q62702-P325 wooo. Laser Diode, Low Power, FC Receptacle 

SFH4415-ll oo. Q62702-P372 one eee Laser Diode, High Power, FC Receptacle ............cccceccccccseeeeeeneeecstsceeeecetseeeecttaaters 6-35 
SFH4423 oe Q62702-P326 00... Laser Diode, Low Power, SM Fiber Pigtail with Flange... cccceceeseeeenesensenees 6-36 
SFH4424 wo. Q62702-P327 ooo. Laser Diode, Low Power, SM Fiber Pigtail .......0...cccceesesenenteene ees 

SFH4445 ooo Q62702-P208 0... Laser Diode, Transceiver Optical Module, BID! ™ 

SFH4446 ooo. Q62702-P423 ooo. cceeeeees Laser Diode. Transceiver Optical Module, BIDI ™ 

SFH4448 oo... Q62702-P397 ooo Laser Diode, Transceiver Optical Module, BIDI ™ 

SFH4646 000. Q62702-P424 oon Laser Diode. Transceiver Optical Module, BID| ™ 
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SFH6011 0... ban gadenptl adds wed cctacc tea texas Bhatseas aes Replaced by SFH601-2,-3, Option 3 

SFH6016-1 Replaced by SFH601-1, Option 7 

SFH6016-2 Replaced by SFH601-2, Option 7 

SFH6016-3 Replaced by SFH601-3, Option 7 

SFH6016-4 Replaced by SFH601-4, Option 7 

SFH6106-1 0.00... Q68000-7775 oe ccceceeceteereseees Optocoupler, 4 Pin Single, SMT Lead Bend, 40-80% CTR, 5300V oes 5-244 
SFH6106-2 .....0..0... Q68000-7776 oo... ccceceesseeceeeee Optocoupler, 4 Pin Single, SMT Lead Bend, 63-125% CTR, S300V «0.0... cece 5-244 
SFH6 106-3 ............. Q68000-7777 ooo. eeccccccecesseees Optocoupler, 4 Pin Single, SMT Lead Bend, 100-200% CTR, S5300V ......... eee 5-244 
SFH6106-4 0000... Q68000-7778 o.oo. eeeees Optocoupler, 4 Pin Single, SMT Lead Bend, 160-320% CTR, 5300V ....... eee 5-244 
SFH6116-1 oo... Q6B000-A8622 oo. eee ceeeee Optocoupler, 4 Pin Single, SMT Lead Bend, 40-80% CTR, 5300V oo... ceetenes 5-244 
SFH6116-2 0.0... Q68000-A8623 oo... Optocoupler, 4 Pin Single, SMT Lead Bend, 63-125 CTR, 5300V 0.0... ec eeenees 5-244 
SFH6 116-3 0.0... Q68000-A8624 0... ereeees Optocoupler, 4 Pin Single, SMT Lead Bend, 100~200% CTR, S5300V 0.0... ee 5-244 
SFH6 116-4 o... Q6B000-A8625 ooo... cece Optocoupler, 4 Pin Single, SMT Lead Bend, 160-320% CTR, S5300V oe 5-244 
SFH6135 wow Q62703-N135 ooo cece ereeees Optocoupler, 8 Pin Single, 7% CTR, 5300V, 1 Mbit/s 0... ccc ccc ceeeseeseeteetseteenees 5-245 
SFH6136 00... Q62703-N133 ooo ceseeeeeeee Optocoupler, 8 Pin Single, 19% CTR, 5300V, 1 MbiI/S ....... ccc eececeerteteereee eens 5-245 
SFH6138 oo... Q62703-NO190 ooo... ec eeceeeee Optocoupler, 8 Pin Single, 800% CTR, S800V oo... cccccecccceecerecccreeeseesteseeesseneenaes 5-248 
SFH6139 0.0... Q62703-NO191 oo Optocoupler, 8 Pin Single, 800% CTR, 5300V ....... ccc ceeeceeceeeeceetessetteentenrenes 5-248 
SFH6 156-1... Q68000-AB626 ooo ee ceceeee Optocoupler, 4 Pin Single, SMT Lead Bend, 40-80% CTR, 5300V ucts 5-244 
SFH6 156-2 ......... Q68000-A8627 .......eeeereeee Optocoupler, 4 Pin Single, SMT Lead Bend, 63-125 CTR, 5300V o.oo. eee 5-244 
SFH6 156-3 .......... Q68000-A8628 ...... kee ceeeeee Optocoupler, 4 Pin Single, SMT Lead Bend, 100-200% CTR, 5300V ........ eee 5-244 
SFH6 156-4 oi. Q68000-A8629 occ eens Optocoupler, 4 Pin Single, SMT Lead Bend, 160-320% CTR, 5300V oe 5-244 
SFH6 186-1... Q6B000-AB292 ..... cece cree Optocoupler, 4 Pin Single, SMT Lead Bend, 63-125% CTR, 5300V, Low Current ..5~-244 
SFH6 186-2 0.0... Q68000-A8B293 oo... eee Optocoupler, 4 Pin Single, SMT Lead Bend, 100-200% CTR, 5300V, Low Current 5-244 
SFH6 186-3 «0.0.0.0... Q6B000-A8294 ooo... cece Optocoupler, 4 Pin Single, SMT Lead Bend, 160-320% CTR, 5300V, Low Current 5-244 
SFH6 186-4 ooo... Q68000-AB295 oo. eceeeeee Optocoupler, 4 Pin Single, SMT Lead Bend, 250-500% CTR, 5300V, Low Current 5-244 
SFH6206-1 ......... Q68000-A828B8 ooo... eee Optocoupler, 4 Pin Single, SMT Lead Bend, 40-80% CTR, 5300V, AC Input.......... 5-244 
SFH6206-2 ......... Q68000-A8B289 0... ees Optocoupler, 4 Pin Single, SMT Lead Bend, 63-125 CTR, 5300V, AC Input........... 5-244 
SFH6206-3 ............. Q68000-A8290 00... Optocoupler, 4 Pin Single, SMT Lead Bend, 100-200% CTR, 5300V, AC Input...... 5-244 
SFH6206-4 «0.00.0... Q68000-AB291 0... eee Optocoupler, 4 Pin Single, SMT Lead Bend, 160-320% CTR, 5300V, AC Input .....5-244 
SFH6286-2 ............. Q68000-A8491 oo... Optocoupler, 4 Pin Single, SMT Lead Bend, 63-200% CTR, 5300V, Low Current ..5-244 
SFH6286-3 .0.00........ Q6B000-A8492 ooo. eee eee Optocoupler, 4 Pin Single, SMT Lead Bend, 100-320% CTR, 5300V, Low Current 5-244 
SFH6286-4 ........... Q68000-AB493 ooo. cece Optocoupler, 4 Pin Single, SMT Lead Bend, 160-500% CTR, 5300V, Low Current 5-244 
SFH480301 ........... Q62702-P153 oo. cee Laser Diode, 12-Stripe Laser AFray oo... ccccccecseeesesecssseceeneeeeeseenecseeeeeeretsareneraeaes 6-46 
SFH482201 ............ Q62702-P334 oo. eects Laser Diode, GaAlAs, 50 um Broad Area Laser... ccceeeccecnereeseteereesetseneeeereeeees 6-48 
SFH482301 000.00... Q62702-P156 oer Laser Diode, 12-Stripe Laser Array... ccc cece eerie cieteecseetenseneeeeeneensnatiegs 6-50 
SFH483401 ooo... Q62702-P363 ooo. eee Laser Diode, 200 jum Stripe Laser Array... cccccccesetesenesnedeesetesectesenesneneenenees 6-52 
SFH483406 ............ Q62702-P2022 ooo ieee Laser Diode, 200 jim Stripe Laser Array 0.0.00. ccc cceesecteceeesereceeereesieesievesesieneenase 6-52 
SFH483501 ............ Q62702-P344 woes Laser Diode, 40-Stripe Laser Array, 5 x 20 Stripe Laser Array .........ccceerseeeeeees 6-54 
SFH484401 oo... Q62702-P4038 0... cececcceeeeee Laser Diode, GaAlAS® wiscccccccsscvesevavescocsssesvante cup tenses ageing uiguadaraceta dousguescniteaatenreneradetaats 6-56 
SFH484501 ou... Q62702-P353 ooo. eeeeteeees Laser Diode, 5x40 Stripe Laser Array ........cccccccccceceeceeeneeetteeenecestesctetensnerseescnieenaee 6-57 
SFH487401 ........... Q62702-P367 ooo. cceccceeeees Laser Diode, GaAlAs, FC Connector ........ccccccccceccteccscettcenseecetesessteessesensecnseesttenes 6-58 
SFH487406 ............ Q62702-P368 o.oo. ccc Laser Diode, GaAlAs, FC Connector o.oo... cc cccccccectseccetneerseeeeeentaeenentreeetiaeesenetees 6-58 
SFH487501 ............ Q62702-P1186 oo. Laser Diode, GaAlAs, FC Connector ........ccceccccccecceeceneseeeneceeseestentaeeseeseneaeneeenea 6-61 
SFH487506 ............ Q62702-P1194 ooo Laser Diode, GaAIAs, FC Connector oo... ccccccccccccceceecececetsseeeeecnseseaeesnatennresetetnees 6-61 
SEKGO102 sswcasiaistrascashahecsesvavtarameicuideas diene dettaaa lire, Replaced by SFH610-1 

SERGI 0-2 Ss ced. scaccsedav sce cveesecs es savdad qeidavtsdetrentobinassecndeate Replaced by SFH610-2 

SEKG10-3 sefiscpiodsss ccc aes soveieein ect eeer ages Replaced by SFH610-3 

SERGI 0-4 acess wad saneas, Aiccthates susan aaetyentgunaesnsetatens Replaced by SFH610-4 

SERGI 191 ciseccccies aacetinnsceasactiarlecsc anes dbecnivetieent Replaced by SFH611-1 

SEK O12 caalevacacaelicsertvavagagatcreoretatscancieste tenn Demet Replaced by SFH611-2 

SEKGWileB orc ieee eeacta nv neenseeerel ee undies Replaced by SFH611-3 

SPKG 1124 oc siecessicavees sass tea aitcocrvetssieiesauste eaunenireds Se Replaced by SFH611-4 

SLR2016 wee Q68000-A8640 oer Intelligent Display, 4 Char, .186", Red, 5x7 Dot Matrix oo... een r rete eens 2-177 
SLO2016 oe Q68000-A8641 oo. ees Intelligent Display, 4 Char, .186", HER, 5x7 Dot Matrix... eee ene reeerer teed 2-177 
SLG2016 0... ee Q68000-A8642 0... eee Intelligent Display, 4 Char, .186", Green, 5x7 Dot Matrix... cece seeecereneeeeneee 2-177 
SLY2016 oo. Q68000-A8643 oes Intelligent Display, 4 Char, .186", Yellow, 5x7 Dot Matrix 0... eeceeetenrererenene 2-177 
TP60P 2. ccok en ctatss Q62707-S60 ooo eeeee Photovoltaic Cell, Round Plastic , 1 BA/IX, 609 0... cee ceeceesecesecssseeecneeeneeeeennetaaears 10-14 
TPGAP fective Q62707-S61 cece Photovoltaic Cell, Hex, 1 pA/Ix, 60°, Chip with Litz Wires ..0.0. 0. ccc cee ees eeeeetee 10-14 
YBG1000......0cc. Q68000-A5969 oo. ee Bar Graph, Yellow, 10. ElOMO@N oo... eee cceccsseceeseeceneceesessessesesseeeseaseestrasesstieetens 3-18 
YBG4840 .......... Q68000-A4409 ooo eee eceeees Bar Graph, Yellow, 10 Element ............ ccc cccceeeeeeeeeeeaete Maser desk <ldasaneesaussteukioa soe 3-20 
NASB esas titeliietae Q68000-A5961 ooo Lamp, Yellow, Axial, 20 Mcd/10 MA, 40° ooo. cece ccececsscercsespeseesesessasenseccseeeaees 4-57 
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Quality at Siemens Optoelectronics 


At Siemens Optoelectroics, quality means more than delivery. And it means measurable results. During the 


today's satisfied customer. It means measuring up to past decade, we've continually reduced the cost of quality 


our customer's plans for tomorrow. 


It means a sophisticated process: Quality manufacturing In short, quality has become our way of life, permeating 
and assurance programs, ongoing training and statistical everything we do. It's become the art and science of 


quality control. It means continuously using customer exceeding our customer's expectations. 


feedback to build in improvements, ensuring just-in time 
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Quality Means Measurable Results at Siemens Optoelectronics 


while increasing our productivity and reducing ppm. 


PPM —Thousands 


SIEMENS 


Optoelectronics 
Quality and Reliability 


Introduction 


In the technological community as a whole, the terms 
“quality” and “reliability” are frequently reduced to little more 
than advertising platitudes—heavily promised, but seldom 
delivered in the form of highly reliable, precision-made 
products. At Siemens Optoelectronics Division, however, we 
strive for continually increasing product excellence through 
increased quality and reliability reflecting a company-wide 
commitment of the highest priority. 


Our ability to produce quality optoelectronic products 
offering long term reliability is directly related to intensive 
research and development, advanced manufacturing, a 
quality-oriented work force, and a company-wide philosophy 
attuned to the changing needs of a technologically sophisti- 
cated customer base. 


Another important facet of our total commitment to manufac- 
turing excellence is a program of quality control and 
reliability testing, under the Reliability and Quality Assurance 
(R&QA) Department. R&QA's responsibility is to interface 
directly with the customers, not only to determine their 
present satisfaction level, but to assess their future needs as 
well. In this way, R&QA makes certain that we will success- 
fully meet all current and future quality/reliability require- 
ments of our customers. 


Similarly, it is also R&QA's responsibility to maintain open 
communication with customers, keeping them informed of 
our latest capabilities and achievements in the areas of 
product quality and. reliability through detailed reports. 


Although the concepts of quality and reliability are closely 
related, they are somewhat divergent, specialized activities. 
Simply put, Quality Assurance makes certain that products 
are “made right,” ranging from rigid inspection and monitor- 
ing of all materials used in production processes, to 
monitoring the actual production processes themselves. 
Reliability, on the other hand, ensures that products “work 
right” after assembly. At Siemens, component reliability 
results from an extensive program of routine monitoring and 
special testing activities which will be detailed later. 


Parts Per Million (PPM) Program 


The intensive, quality-oriented efforts of every group have 
enabled us to achieve one of the lowest defect percentages 
in the industry. Our Parts Per Million (PPM) program meets all 
industry expectations and is at a level sufficient to supply 
high-caliber OEM customers including IBM, DEC, AT&T, ITT, 
and Ford. 


The annual improvement of the PPM level is vital to our ability 
to remain a cost-effective, on-time supplier of high quality 
components to the industry. Our PPM program is at the heart 
of the quality/reliability “revolution” that has occurred in the 
semiconductor industry during the last few years. 


Designed to control and monitor every step of the manufac- 

turing process, as well as assist in predictability studies, our 

PPM program represents the key to our long-term success in 

a highly competitive industry. To this end, we are heavily 

committed to: 

e Maximum automation of processes to obtain consistent, 
reproducible results. 

e Asystem of stringent process controls to ensure the 
achievement of expected results. 

e Effective quality systems to continuously audit the PPM 
level actually being achieved. 


Customer benefits of the PPM system are numerous: 

e A low PPM defect rate enabling you to eliminate incoming 
QA testing. i 

e Dependable on-time delivery for a “just-in-time” inventory 

system, significantly reducing inventory costs. 

Efficient, highly automated manufacturing to keep long- 

term price increases as low as possible. 


Fewer production line failures; lower assembly costs; 
increased profit margin. 

Fewer field failures on end products; lower warranty and 
service costs. 

The 1991/92 PPM goal for Siemens Optoelectronics is 10 
PPM for critical defects. 


Customer Quality Return Performance 1990 — 1991 
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Statistical Quality Control (SQC) 


To achieve our PPM goals efficiently, we have implemented a 
sophisticated program of Statistical Quality Control (SQC). In 
effect, SQC ensures highly-reproducible, controlled manufac- 
turing processes and “just-in-time” delivery. It enables us to 
meet our PPM goals without resorting to a “brute force” 
approach. SQC is consistent with William E. Deming's 
principal theory that productivity improves as a product's 
variability rate decreases. 


We recognize the necessity of meeting our customers’ ever- 

increasing quality requirements through a carefully devel- 

oped, well-implemented program of Statistical Quality 

Control. After considerable research and careful planning, 

our SQC program was developed using the following six- 

point plan for Statistical Process Control: 

e Establishment of goals and objectives for company-wide 
implementation of Quality program 

e Assessment of SQC technical capability and quantification 

of training aids 

Provision for training managers, engineers, supervisors, 

and analysts in methods and practices of SQC, as needed 

Managerial involvement in gaining statistical evidence 

pertaining to specific processes 

Identification of examples of successful SQC implementa- 

tion to be used as models for emulation 

Monitoring progress toward established goals through a 

program of periodic self-audits 


Quality Assurance 


At Siemens the Quality Assurance Group serves the vital 
function of maintaining constant product quality standards. 
Quality Assurance activities begin with the careful assess- 
ment of raw materials, continues through in-process monitor- 
ing, and concludes with outgoing audits as outlined below: 
e Raw Material 

~ Vendor surveys 

- Vendor qualifications 

— Incoming inspections 

— Vendor rating systems 
e |n-process Monitors 

~ Die attach monitors 

— Lead bond monitors 

- Encapsulation monitors 

— Finishing operations monitors 
e Outgoing Audits 

— Outgoing audits (all lots) 

- Finished goods monitor (random) 
The flowchart on the opposite page shows the basic quality 
control procedures employed by Siemens Opto in the 
production of LEDs. 
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LED Quality Assurance Flowchart 
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Reliability 

The fundamental objective of our reliability program is to 
ensure that all our products meet or exceed, quantitatively 
and qualitatively, the performance requirements of our 
customers and our Engineering Group. To achieve this goal, 
the Reliability Group constantly monitors products by generic 
groups. This monitoring provides continuous updated 
measurement of product reliability in specific operating 
environments. 


The following are typical Reliability Tests performed for the 
monitoring program: 

e Temperature Cycle: 100 Cycles from -40°C to 100°C* 
Thermal Shock: 30 Cycles from 0°C to 100°C* 

Ambient Life Test: Max rated power for 1000 hours 
Elevated Life Test: Max rated power at 70°C for 1000 hours 


High Temperature Storage: Max storage temperature, 1000 
hours 


e Low Temperature Storage: Minimum storage temperature, 
1000 hours 


e Temperature Humidity: 85°C - 85% RH, 500 hours 
e Solder Heat Test: 260°C, 5 seconds 


*Typical temp cycle and thermal shock condition. Exact conditions 
vary with product family. 


Reliability Test Data (1984 — 1990 Monitoring Data) 





Type of Test Lamps | Standard| Intelligent| Opto- 

Displays Displays | Display | couplers 
Devices 

Temperature Cycle 

(1000 CY) 

Sample Size 

































Total Cycles 
Total Reject 
Percent Reject 


Thermal Shock 

(30CY) 
Sample Size 
Total Cycles 
Total Reject 

Percent Reject 





Room Temperature 

Burn-In (1000 Hrs) 
Sample Size 
Total Hours 
Total Reject 

FR* (%) 





Solder Heat Test 

(260°C, 5 sec.) 
Sample Size 
Total Reject 

Percent Reject 


*FR = Failure Rate, % per 1000 hours 
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Type of Test 
Temp Cycle (T/C) 


Thermal Shock 
(T/S) 


Life Test (L/T) MIL STD 833B, 


Method 1005.2 


High Temp Burn Inj MIL STD 8838, 


(HI Bl) MIL STD 883B, | Read/Record 


Military PreTest 

Standard Readings Test 
MIL STD 883B, | GO/NO GO 10 cycles per sub group, 15 min. swell, 5 sec. transfer time, 
Method 1010.2 max. storage temp. ranges vary by product 
MIL STD 883B, | GO/NO GO 30 cycles: boiling water; then ice water with 5 min. dwell time |GO/NO GO 
Method 1011.1 


ead/Record {Room temperature burn-in at max. rated conditions, 
1000 hours duration 


Read/Record {Maximum rated operating temp. determined from product 


spec.and derated current as compensation for thermal 
disipation, 1000 hours duration 1000 hours 





Post Test 
Readings 


GO/NO GO 


Read/Record at 
168,500 and 
1000 hours 


Read/Record at 
168,500 and 


Solder Heat Test [4 GO/NO GO Temp = 260°C, dwell time = 5 seconds GO/NO GO 


Reliability test equipment ranges from multiple burn-in racks 
and table testers to a scanning electron-beam microscope. 
We've even designed and produced our own automatic 
microprocessor-based read/record tester. 


Special testing covers a broad spectrum of environmental 
and life-stress tests. How well a sample performs under these 
highly accelerated conditions indicates its reliability potential 
under service-life conditions. 


Special testing affords us vital information in many important 
areas: 


e New product performance 
e New processes 

e New manufacturing techniques 

¢ New material quality 

e Special customer specifications 

e Long-term reliability prediction 

Reliability is also concerned with failure analysis. To deter- 
mine the cause of failures, we selectively test and section 
products to localize and identify their failure mechanism. 
Selective isolation enables us to gauge the precise effects of 
stresses induced during reliability testing. 


Continuous Improvement Program 


In order to assure continuous improvement of our process 
and products, we are continuously evaluating and adopting 
new approaches and new procedures. Some of the new 
procedures and techniques adopted in the past ten years 
are: 


e Tasuchi Method 

e Six Sigma 

e TQC/TQM 

e Total Productive Maintenance 

e Process Capability Studies, Cp Cpk 

The latest approaches we are now evaluating are ISO9000 
and Kaizen. 


Conclusion 


Siemens is firmly committed to the design, development, 
and production of innovative optoelectronic components 
and assemblies of the highest quality and reliability. Working 
to achieve this goal, every group within the Division— 
Management, Engineering, Reliability and Quality Assur- 
ance, Manufacturing, and Marketing—provides a vital 
service, enabling us to achieve and maintain the consistent 
product quality and the high levels of reliability required by 
our customers in the electronics industry. 


Due in large part to the efforts of the Reliability and Quality 
Assurance Department and to our successful PPM and SQC 
efforts, we will continue to maintain our leadership position in 
a highly competitive future-oriented industry. 
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SIEMENS 


High Reliability and Military 


Optoelectronic Devices 


Capabllities 


High reliability products must function under severe 
environmental, mechanical, and electrical stress. To meet 
this challenge Siemens Optoelectronics has established 
closely monitored product designs and process control 
techniques, insuring long product life. 


Testing 


We maintain a well equipped high reliability lab for electri- 
cal, mechanical, and environmental tests. All testing for 
JAN and Hi-rel products is done in Cupertino, California 
and for Ind:istrial products, in Penang, Malaysia. 


Calibration and Quality Control Systems 


For calibration systems Siemens complies with the 
requirements of MIL-S-45662, and for quality control 
systems, MIL-Q-9858. 


Certification 
Siemens is a QPL supplier and approved by DESC to 


supply qualified MIL-D-87157/3 devices in accordance with 


Military Specifications 















DOD-HDBK-263 


MIL-STD-45662 Standard for calibration system requirements 


DOD-STD-1686 Electrostatic discharge control program 


MIL-HDBK-52A Evaluation of contractor calibration system handbook 
Electrostatic discharge control handbook 


the requirements of MIL-S-19500G. Electrical, environ- 
mental, and mechanical testing is done per MIL-STD-750 
and MIL-STD-883 test methods and procedures. Our 
military lines are staffed by highly trained and experienced 
people who are certified on a periodic basis as required 
by DESC. 


High Reliability Custom Optoelectronic Products 


In addition to our standard displays, Siemens has the 
capability to design, manufacture and test custom 
optoelectronic devices—ranging from components to 
assemblies. , 


High Reliability Displays 


Our Hi-rel, Intelligent Display devices are qualified to 
quality level A of MIL-D-87157 test levels. 


Military Specifications 


Siemens Hi-rel and military optoelectronic devices conform 
to the following Military Specifications: 
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OPTOCOUPLER 


MANUFACTURING and RELIABILITY 


Single, Dual, and Quad Channel Optocouplers 


THE CONCERN FOR OPTOCOUPLER RELIABILITY 
Because of the widespread use of optocouplers as an inter- 
face device, optocoupler reliability has been a major 
concern to circuit designers and components engineers. 
Published studies of comparative tests have indicated a lack 
of manufacturing consistency with individual manufacturers 
as well as from manufacturer to manufacturer. This has 
resulted in user uncertainty about designing in optocouplers 
despite the fact that these devices often offer the better 
solution in the circuit. 


This report is intended to demonstrate Siemens’ concern, 
efforts, and results in addressing these manufacturing issues 
to assure users of the quality (out-going) and reliability (long 
term) of our opto-isolated products. First, aspects of 
optocoupler characteristics are discussed along with the 
measures Siemens has taken to assure their quality and 
reliability. Secondly, the reliability tests used to approximate 
worst case conditions and the latest results of these tests are 
described. 


OPTOCOUPLER OUTPUT 

There are a variety of outputs available in optocouplers. A 
standard bipolar phototransistor is the most common. They 
are available with different ratings to fit most applications, 
including versions without access to the base of the 
transistor to reduce noise transmission. Darlington transistor 
outputs offer high gain with reduced input current 
requirements, but typically trade-off speed. Logic 
optocouplers provide speed but trade-off working voltage 
range. Logic couplers are normally only used in data 
transmission applications. Silicon Controlled Rectifier (SCR) 
devices allow control of much higher voltages and typically 
are applied to control AC loads. They are also offered in 
inverse-parallel (anti-parallel) SCR (triac) configurations that 
both cycles of an AC sinusoid can be switched. In the 
Siemens manufacturing flow, all these devices are 100% 
monitored at a high temperature hot rail (see Figure 4) to 
eliminate potential failures due to marginal die attaches and 
lead bends, resulting in a more reliable product. Siemens 
offers all the above types of products. 


in optocouplers, especially the transistor, the slow change 
over several days in the electrical parameters when voltage 
is applied, is termed the field effect. This process is extreme 
particularly at high temperatures (100°C) and with a high 
DC voltage (1kV). Changes in the electrical parameters of 
the silicon phototransistor can occur due to the release of 
charge carriers. In this way, a similar effect as takes place in 
a MOS transistor (inversion at the surface) is caused by the 
strong electrical field. This may result in changes in the 
gain, the reverse current, and the reverse voltage. In this 
case, the direction of the electrical field is a decisive factor. 


in Siemens’ optocouplers, the pn junctions of the silicon 
phototransistor are protected by a TRIOS (transparent ion 
screen) from influences of the electrical field. In this way, 
changes of electrical parameters by the electrical field are 
limited to an extremely low value or do not occur at all. 


OPTOCOUPLER INPUT 

The area of greatest concern in optocoupler reliability has 
been the IR LED. The decrease in LED light output power 
over current flow time has been the object of considerable 
attention in order to reduce its effects. (Circuit designs which 
have not included allowances for parametric changes with 
temperature, input current, phototransistor bias, etc. have 
been attributed to LED degradation. To insure reliable 
system operation over time, the variation of circuit from data 
sheet conditions must be considered.) 


Siemens has focused on the infrared LED to improve CTR 
degradation, and consequently achieved a significant 
improvement in coupler reliability. The improvements have 
included die geometry to improve coupling efficiency, 
metalization techniques to increase die shear strength and 
to increase yields while reducing user cost, and junction 
coating techniques to protect against mechanical stresses, 
thus stabilizing long term output. 


CURRENT TRANSFER RATIO 

The Current Transfer Ratio (CRT) is the amount of output 
current derived from the amount of input current. CTR is 
normally expressed as a percent. For example, if 10 mA of 
input current is applied to the input (LED) and 10 mA of 
collector current is obtained, then the CTR is 100 or 100%. 
CTR is affected by a variety of influences: LED output power, 
Hfe of the transistor, temperature, diode current, and device 
geometry. If all these factors remain constant, the principle 
cause of CTR degradation is the degradation of the input 
LED. As mentioned earlier, Siemens has made tremendous 
progress in manufacturing techniques to reduce CTR 
degradation. Figure 1 graphs the CTR degradation of 
Siemens’ optocouplers. The data is presented under two 
conditions. Both conditions apply a constant stress over the 
4000-hour period. This is unlikely to occur in actual 
application, and therefore can be considered as a worst 
case condition. The first condition (Ir = 10 mA) is a typical 
operating point for actual application. The second condition 
(l— = 60 mA) stresses the LED at an extremely high, forward 
current to demonstrate worst case conditions, and magnifies 
CTR degradation. Siemens’ manufacturing techniques maxi- 
mize coupling efficiency which realize high transfer ratios 
and low input current requirements. Additionally this allows a 
large variety of standard CTR values, and the capability of 
special selection in production volumes. 


ISOLATION BREAKDOWN VOLTAGE 

Isolation voltage is the maximum voltage which may be 
applied across the input and output of the device without 
breaking down. This breakdown will not normally occur 
inside the package between the LED and the transistor, but 
rather on the boundary surfaces across which partial 
discharges can occur. Siemens uses a double mold 
manufacturing technique where the LED and transistor are 
encapsulated in an infrared transparent inner mold. The 
next step in the process is an epoxy over mold. The double 
mold technique lengthens the leakage path for high voltage 


discharges appreciably, allowing the’ device to achieve very 
high isolation voltages. All of Siemens optocouplers are built 
using U.L. approved process. A standard line of V.D.E. 
approved optocouplers is also available. 


COLLECTOR TO EMITTER BREAKDOWN VOLTAGE 
Collector to emitter breakdown voltage (BVcEeg) can be 
thought of as a transistor’s working voltage. When consid- 
ering the application, the selection should be made to 
include a safety margin to insure the device is off when it is 
supposed to be off. Siemens transistor technology in wafer 
processing offers a variety of BVceg devices. Each is 
parametricaily (see Figure 4) tested to insure proper 
operation. 


BLOCKING VOLTAGE 

Blocking voltage (Vprm, expressed in peak value) is used 
when describing the working voltage for SCR or triac type 
devices. Siemens offers products through 600 volts of 
blocking capability. 


DV/DT RATING 

DV/DT, an important safety specification, describes a triac 
type device's capability to withstand a rapidly rising voltage 
without turning on or false firing. Siemens triac type devices 
have the highest available DV/DT rating offered on the 
market. Siemens manufacturing process yields a 10,000 
Vius DVIDT rating. This rating eliminates the need for 
snubber (RC) networks which negatively affect loads sen- 
sitive to leakage currents, while reducing component count 
for circuit implementation and cost. An example of such a 
load would be neon indicator lamps. Siemens’ triac type 
devices also carry a load current rating three times the 
industry standard. This 300 mA current capability allows the 
device to drive most AC loads without the need for a follow- 
on triac or interposing an electromechanical relay. Siemens 
manufactures this device with or without zero crossing 
detector logic. 


Figure 1. CTR Degradation vs. Time 
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Relative degradation in current-transfer ratio (CTR) over a 

period of time with the coupler diode forward-biased. 

Life Test Condition: Coupler diode forward-biased 

at Ir = 10 MA, Tamb = 25°C 

-~-- Life Test Condition: Coupler diode forward-biased 
at Ip = 60 MA, Tamb = 25°C 





Figure 2: Reliability Requirements for 
Optocouplers 


MECHANICAL/ENVIRONMENTAL TESTS 
MIL-STD-883 
Test Reference Test Condition 
Temperature Cycle 1010 ~55°C to + 150°C, 
100 Cycles 


Thermal Shock 1011 0°C to + 100°C; 50 Cycles 
Solder Heat 260°C, 10 Seconds 


Solderability 2003 260°C, 5 Seconds 


Pressure Pot 15 PSIG +1, 121°C, Steam 
96 Hours 


Solvent Resistance 2015 PY 


Moisture 1004 10 Days, 90-98% RH, 
Resistance* ~10°C to +65°C, 
Non-Operating 

Shock* 2002 5 Blows each X,, Y;, Z;, 
Condition B_ | Axis 1500G, 0.5 ms 

Vibration Fatigue* 2005 32 +8 Hrs., each Xy, Y;, 24, 
Condition A | 96 Hours, 60 Hz, 20G 

Constant 2001 1 Min. each Axis X,Y,Z, 
Condition A | 5KG 


Acceleration * 


Terminal Strength* 2004 1 Ib. for 30 Seconds, then 
8 oz., 3 Bends 15° 


*Monitored periodically. 
LIFE TESTS 





Test Conditions 


RH 
Tests (%) Bias 


Ambient Life Test 25 <60% | Max 1000 
Rating 
Elevated Life Test 70 <60% |Derated} 1000 
Max 
Rating 


High Temp Life Test 150 0 
Low Temp Life Test ~ 55 0 

0 

25 Max 
Rating 

125 <60% | 80% of 
Max 
Voltage 
Rating 


Temp/Humidity Life 85 

Intermittent Operating Life 
QUALITY AND RELIABILITY TESTS 
The tests in Figure 2 were performed on Siemens opto- 
couplers. The tests allow early detection of weak points, and 


provide information regarding the reliability characteristics of 
the component. 





High Temperature 
Reverse Bias 





From the Life Test information assumptions of useful life 
expectancy can be obtained. All quality and reliability tests 
are performed in conditions that either exceed or are 
equivalent to the limits defined in our data sheets. Interna- 
tional standards are also considered. Assuming that no new 
additional failure mechanisms are created by the stress 
conditions, the results of the stress test will correlate to 
conditions in the field and can be used to estimate useful 
lifetime. The environmental stress tests ensure Siemens 
manufacturing capabilities will provide package integrity’in 
the most rigorous conditions. The Life Test results highlight 
our ability in packaging and electrical performance to 
achieve MTBF hours which meet and exceed the highest 
expectations for the semiconductor industry. 


Figure 3. Environmental and Life Test Results 
Single Channel Optocouplers 
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ENVIRONMENTAL TESTS 


Test | Test Condition | Sample Size | Good _|__Reject 
Temperature Oyde | ~55°C1o +150", Too Cys ——«d;~=CiéRSSSC*dSCOSCSSCS*dCCt 
Thermal Shock 
Solder Heat Tet | 260°C. 10 Seconds ———=SSC~‘“dC~<~tOSC*dSCSCdSCSCSC*CtO 

} 

| Pos Orn 

es Ore 









High Temp Storage 150°C, 1000 Hours 1442 1441 0.07% 


Low Temp Storage -55°C, 1000 Hours 1442 1442 0.00% - 
Temp Humidit +85°C/85% RH, 1000 Hours 0.00% 


LIFE TESTS 












Sample MTBF* 
Test Test Condition Size (Unit Hours) | 
Ambient Life Test | 60 mA, 25°C, Pp =255 mW Max. 1442 1442 1442 | 0 {| 2,030,000 
Elevated Life Test | 40 mA, 70°C, Pp = 104 mW 1442 1442 1442 | 0 | 2,030,000 
Intermittent On=3 Minutes, Off=2 Minutes 60 mA, 25°C, 1442 1442 1442 . 2,030,000 . 
Op Test Pp =235 mW Max. 
4326 4326 4326 | 0 | 6,200,000 


*Based on the life test results presented, an overall MTBF of 6,200,000 unit hours can be demonstrated on a ‘‘Best Estimate’ basis. 


Dual Channel Optocouplers 


















ENVIRONMENTAL TESTS 





[Test], “Test condition | Sample Size | Good [Reject | vaReject 
6169 
[Figh Temp Storege | 160°C, 1000 Hous ——SCSCSC~C~wCi‘iSS*dSCa «CO 
[Low Temp Storage | ~85°C, To00Hous_———SCS~dCi«d iC 
[Temp Humidity | +85°C/85% RH, 1000 Hours | 402 | 2.00% 



























LIFE TESTS 
Sample MTBF* 
Test Test Condition Size (Unit Hours) 

Ambient Life Test | 37.5 mA/Channel, Pp =388 mW Max., 25°C | 1442 [| 1442 [ 1442 { 0 | 2,030,000 
Elevated Life Test | 19.6 mA/Channel, Pp = 138 mW Max., 70°C 1442 2,030,000 
Intermittent On=3 Minutes, Off=2 Minutes 37.5 mA/Channel, 1338 1338 1338 1,940,000 
Op Life Pp =388 mW Max., 25°C 

PO Tota eee |e | ae | 0 61000,000 


*Based on the life test results presented, an overall MTBF of 6,000,000 unit hours can be demonstrated on a ‘‘Best Estimate’ basis. 


Quad Channel Optocoupler 












ENVIRONMENTAL TESTS 








[Test] “Test conaition [Sample Size [Good [Reject [Reject | 
Thermal Shock __[0°Cto + 100°C, s0Gyeles ——SC«it~SCa CC eSCCCC*C 
FRigh Temp Storage [150°C tooo Hours———SSCSCSC~dC*tiSC*dCCta CCC 
[Low Temp Storage [=85°C, 1000 Hours ———SCSCSC~dCt Sa CC* Ct 
Temp Humidity | +85°C/85% RH, 1000 Hours | 02 TP 0.00% 


LIFE TESTS 


Sample 
Test Test Condition Size 


Ambient Life Test | 37.5 mA/Channel, Pp = 388 mW Max., 25°C 1442 1442 1442 


MTBF* 
(Unit Hours) 


2,030,000 





Intermittent On=83 Minutes, Off=2 Minutes 37.5 mA/Channel, 1442 1442 1442 “2,030,000 
Life Test Pp =138 mW Max., 25°C 
a 


*Based on the life test results presented (at maximum rated conditions), an overall MTBF of 1,600,000 unit hours can be demonstrated ona 
“Best Estimate’’ basis. 


1,600,000 





Elevated Life Test | 19.6 mA/Channel, Pp = 138 mW Max., 70°C 1442 1441 1440 530,000 
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PACKAGE INTEGRITY 

Although packaged in standard IC configurations, opto- 
couplers have some unique package considerations. The 
use of two chip and internal light transfer medium require 
careful selection of materials to insure compatibility under a 
variety of operating Conditions. In addition to the high — 
isolation voltages achieved by Siemens optocouplers, our 
devices are tested to assure high levels of mechanical 
integrity and moisture resistance. For example, a ninety-six 
hour. pressure pot test has been recently implemented to 
more stringently verify. moisture resistance. As meaningful 
test results are accumulated, they will be included in future 
reports. 


PACKAGE DENSITY — 
Board space has become increasingly more important in 
the electronic industry. Siemens uses a plate molding 


technique to achieve reduction in cost, allowing us to offer a 


wide selection of packages. These consist of single channel 
optocouplers in 4, 6, 8, and 16 pin DIP packages, dual 
channel devices in 8 pin DIP packages, and quad channel 
devices in 16 pin DIP packages. All of the above devices 
are available in three surface mount lead configurations, as 
well as the standard through-the-hole lead. Siemens has 
also introduced a standard single channel optocoupler in a 
SOIC-8 footprint package. All of these packages have been 
designed-and tested to meet the highest quality and reli- 
ability expectation of the semiconductor industry. 


Figure 4. Coupler Process Flow & Inspections 
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arma QA INSPECTIONS 
; Die Attach and Lead Bond Inspection - Random 
sampling of die bonding integrity by a shear strength test 
and wire attach integrity. by a wire pull test. 


2. Visual QC Monitor - Microscopic inspection of die place- 
ment, die and wire bonds, wire loops, damaged die and 
wire and emitter junction coat coverage. 


3. Encapsulation inspection - Sample lot inspection for 
molding defects... 


4. Temperature Cycle Test - Sample lot temperature cycling 
from -55°C to + 150°C for 10 cycles subjecting the parts 
to thermal stresses in order to eliminate marginal die ” 
attach, wire bonds and misalignments. 


5. Hot Rail Test - 100% electrical continuity testing at 100°C 
to insure removal of thermal intermittent parts. ‘ 


6. HiPot Test - 100% testing of isolation voltage parameter. 
per UL/VDE requirements. 


. Parametric Tests - 100% electrical tests to data book or 
customer-selection parameters. 


8. QA Final Tests - Lot audits to assure conformance to all 
product requirements. 
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CUSTOM SIGNAL 
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A representative example of our broad custom capabilities described below. 


INTRODUCTION 


Siemens Custom Optoelectronic Products are de-. 
signed typically for unique applications or specific 
performance requirements using optical devices. Be- 
cause of our over 15 years experience as an opto- 
electronics, supplier, you benefit from this long time 
experience and tested performance. Our custom engi- 
neering resources include an engineering expertise in 
solid state optical devices and plastic optics, full cus- 
tom packaging capability, complex hybrid system 
capabilitly, |C design, and an optical design and 
measurements lab. Our custom product approach 
gives you reduced system cost, improved perfor- 
mance, design ownership, improved reliability, high 
product quality, and many more benefits and features. 


OUR CAPABILITIES 


¢ Optical Design Expertise 
~ Solid State Optical Device Solutions 
— Plastic Lens Capabilities 
— Multi-Element Lens Capability 
~ Multi-Channel Fiber Optic Design Techniques 


® Full Range of Custom Packaging Options 
~ Modular Assemblies Designed and Built 
Using: 
Custom Leadframes 
Molded Plastic Optics 
Hybrid Chip-on-Substrate Assemblies 
Polymer Thick-Film Multilayer Substrates 
Transfer Molded Packages 
Hermetic Packages 


* Specialize in Hybrid Functional Modules 
~ Extensive Chip-On-Board Experience 
_— Precise Die Positioning in Single Units or Arrays 
~ Board Component Design 
- ~ Surface Mount Technology 


¢ Optical Measurements Facility 
~ Absolute Characterization of Optical Performance 
— Fast and Accurate Responses to Customer 
Requirements 
— Measurements Traceable to National Bureau of 
Standards 
¢ Computer Aided Design Facility 
¢ In-House IC Design Capability 
~ High Speed Silicon Gate CMOS and Bipolar 
Technology 
—Complete IC Test, Process and Product Engineering 
¢ Quality and Reliability Control 
~ Established QC System 
— Average Quality Level, under 50 PPM 
~ Extensive Product Characterization 


¢ State-of-the-Art Materials 
— Full Spectrum of Visible LEDs, Infrared Emitters, 
and Detectors 


¢ Wafer Fabrication Facility 
~ Complete Control of Device Fabrication 
— State-of-the-Art Process and Materials 
~— Custom Die Designs 


¢ Model, Offshore Assembly Facility 
- Latest Automated Assembly Equipment 
— Test and Burn-in Capability 
- “Just-in-Time” Philosophy 
— Over 15 Years Experience in Optical Hybrid 


¢ Customer Benefits 
— Reduced System and Program Costs 
— Higher Level of Integration 
~ Reduction in Components Required 


¢ Optimum Product Performance 
-~ Use of Latest Technology 
— Improved Optical Design Techniques 


* Uniquely Competitive Designs 
- Special Functions and Features 
~— Proprietary Customer Design 


¢ Reduced Product Development Time 
— Allows Quicker Entry to Market 


* Improved Reliability and Quality 


CUSTOM ENGINEERING RESOURCES 


Siemens is an expert in evaluating customer requirements 
and proposing systems solutions. For example, our engi- 
neers are specialists at integrating LED displays with mi- 
croprocessors to form display subsystems. 


Also, our expertise in optical engineering allows us to opti- 
mize emitter/detector system designs. This includes: 
unique plastic lens design, multi-element lens designs, 
multichannel fiber optics design techniques as. well as the 
use of other optical elements such as apertures, reflectors, 
mirrors, etc. 


CUSTOM PACKAGING AND HYBRID 
CAPABILITIES 


Custom packaging is another option available to you offer- 
ing. a significant size reduction and resulting cost savings 
over most existing designs. Our modular assemblies are 
designed and built using custom leadframes, custom 
molded plastic lenses, hybrid chip-on-substrate assem- 
blies or polymer thick-film multilayer substrates. We have 
extensive chip-on-board experience for airgap, concoat, 
and epoxy encapsulated modules. We support air gap as- 
semblies with metal or plastic housings. We also have the 
technology to transfer mold epoxy packages. For harsh 
environmental conditions we offer hermetic processing us- 
ing glass, ceramic or metal assemblies. 


Another area of expertise is in precise die positioning in 
single units or arrays. Our surface mount technology sup- 
ports both ceramic and PCB substrates. Our component 
design capability includes visible LEDs, IR LEDs; Op 
Amps, Photociodes, Phototransistors, LS! CMOS Chips, Bi- 
polar ICs, Optocouplers, and Discretes. In summary, we 
are the optoelectronic specialists in the design of hybrid 
modules. 


OPTICAL DESIGN AND MEASUREMENTS 
LABORATORY 


The Siemens Optics Lab, a versatile and precise optical 
measurement facility, provides fast and accurate absolute 
characterization of optical radiation performance. This in- 
sures fast and accurate responses to customer require- 
ments and on-site field support available on complex is- 
sues. The lab is coordinated with standards organizations 
worldwide insuring the latest conventions for optical mea- 
surement procedures. All measurements are traceable to 
the National Bureau of Standards. 


Listed below are a few of our optical laboratory’s capa- 
bilities: 

¢ LED spectral irradiance from 280 to 1070 nm. 

¢ LED spectral luminosity from 380 to 780 nm. 

° Radiometric and photometric Intensity. 


¢ Detector response versus wavelength from 280 to 
1070 nm. 


* Precise computer based measurement system. 


¢ Other optical capabilities available to support 
customer needs. 


WAFER FABRICATION FACILITIES 


For your custom requirements, Siemens wafer fabrication fa- 
cilities use state-of-the-art materials such as Gallium Ars- 
enide (GaAs), Gallium Aluminum Arsenide (GaAIAs), Gallium 
Phosphide (GaP), and Gallium Arsenide Phosphide 
(GaAsP). We can control wavelength in a range from 560 
nm to 840 nm. Our quality material gives you higher reliabil- 
ity and more brightness with lower power. We also provide 
a material foundry service for your custom die requirements. 


CAD/CAM: DESIGN AND ASSEMBLY 


We design custom assemblies and subassemblies by com- 
puter and assemble by computer-controlled automated as- 
sembly equipment. This vastly improves the reliability and 
quality control while offering more features at the lowest 
possible cost. 


AUTOMATED OFFSHORE ASSEMBLY FACILITY 


The Siemens assembly plant, in Penang, Malaysia, uses the 
latest in automated assembly and test equipment allowing 
effective and flexible approaches to varying technologies 
and products yielding competitive costs and prices. Our au- 
tomated computer tracking system supports .a “just-in-time” 
delivery philosophy. A total. quality concept includes a statis- 
tical process control program, a continuous calibration pro- 
gram, a preventive maintenance program, and an employee 
job awareness enhancement program is an ongoing com- 
mitment. A complete test and burn-in facility is supported 
by a failure analysis group and reliability monitors. Produc- 
tion lots are traceable guaranteeing predictability of quality 
and yield. A dedicated product development group sup- 
ports a variety of customer needs. We have accumulated a 
total of over 14 years experience in the assembly and test 
of high density optoelectronic hybrid assemblies. 


CUSTOMER BENEFITS 


Your program benefits in many ways, through a combination 
of the engineering resources and available technology. We 
can reduce your system and overall program .costs. through 
higher levels of integration, reduced component inventory/ 
lower component costs, elimination of in-house assembly la- 
bor costs, lower inventory costs, reduction of warranty ex- 
penses, and lower administrative costs. We can offer opti- 
mum product performance with improved optical design 
techniques using leading edge technology. Our state-of-the- 
art packaging techniques offer significant size reductions as 
well as improved operating conditions. All this leads to im- 
proved product quality and reliability characteristics since 
the final product is 100% tested and guaranteed opera- 
tional. 


Custom Optoelectronics Products 


Custom 
Optoelectronic 
Products 





Your ‘design will be uniquely competitive ‘since it will use 
features and technologies not available to your competi- 
tors. The design will be your proprietary product..Our 
ability to dedicate engineering resources to your ‘custom 
project frees up. your resources for other programs en- 
abling your products quicker introduction to the market. 
You receive only fully tested and quality assured product 
(100% yield) for improved reliability and quality. 


CUSTOM APPLICATIONS AND MARKETS 
SERVED : . a 
Siemens Custom Products have applications in virtually 


every OEM market. We currently serve the industrial, 
medical, EDP and computer peripherals, telecommunica- 


Examples of Products in Production: 


Industrial Display 





Coin Sensor 


tions, office equipment, and transportation markets. Some 
high volume applications now in production include: medi- 
cal fluid flow sensor, medical oximetry probes, electronic 
coin sensing, industrial controller displays, currency valida- 
tion, computer touch screen sensing, instrumentation. pan- 
els, sign boards, information of data terminal displays, and 
custom lamps and bar graphs. 


INQUIRIES 


Your inquiries should include mechanical, electrical, and 
environmental requirements. Also include anticipated prod- 
uct volumes, price objectives and lead times since these 
considerations affect the design and tooling approach. 





Fluid Flow Sensor 





Telephone Switch Indicator Lamp 
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DESCRIPTION 


Siemens epitaxial layers are grown by Hydride 
Vapor-Phase Epitaxy (HVPE). High quantum effi- 
ciencies and uniformity make these wafers ideal 
for visible displays and solid-state, near-mono- 
chromatic light sources. 


EPITAXIAL LAYER 


Material: GaAs,.yPy:Te 
Conductivity: n-type 

‘Carrier 

Concentration:  0.5-5.0 x 10'’cm 

Peak PL 

Wavelength: 655 +5 nm 

Brightness: 0.8 mCd min. at 15 A/cm? 
Graded Layer 

Thickness: 15 wm min. 

Constant Layer 

Thickness: 15 um min. 

Substrate 

Material: GaAs 

Growth Type: Czochralski or Boat-Grown 
Conductivity: n-type 
Orientation: (100), off 3 +0.5° toward 


the (lll-Bar) 


Constant Composition Layer 


Graded Composition Layer 





PHYSICAL PROPERTIES 


. Size: Grown on 3" diameter SEMI spec substrate 

Thickness: 500 +50 pm 
Bow: —50 +100 um 
Pits:©) 15 per square inch maximum 
Voids:@) 3 per wafer maximum larger 

than 1 mm diameter ; 
Projections:@) 3 per square inch maximum higher 

than 15 um 
Scratches: 3 per wafer maximum; none longer than 10 mm 
Chips: None penetrating further than 2 mm 
Cracks: None : 
Polycrystal:() None 
Broken Lattice: None 
Twin Lines:) None 
Notes: 


1. Other wavelengths also available. 
2. Excludes outer 2 mm perimeter of wafer. 
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introduction 


« Custom Materials Growth 
— State-of-the-Art Proprietary Reactor Designs 
- GaAsP Growth Capability 
~ Complete Materials Analysis Facility 
— Systems Handle Prototype & Production 
Volumes 
~ 3° Diameter Wafers and Custom Shapes 


¢ Custom Device Fabrication 
— Thermal & Plasma Thin Film Deposition 
— Optimized Diffusions for Each Composition 
~ Customized N- and P-Type Metallizations 


* In-House Computer-Aided Device Design 
— Custom Electro-Optical Devices 
— Library of Point-Source, Multi-Segment, and 
Fiber Optic Designs Available 


* Optical Measurements Facility 
— Absolute Characterization of Optical Perform- 
ance 
— Fast, Accurate Response to Customer Requests 
~ All Measurements are NBS-Traceable 
- 100% Analytical Test Capability 


* Modern Testing and Assembly Facility 
— Manufacturing Facility in Penang, Malaysia 
— Latest Automated Assembly Equipment 
— 100% Test and Burn-in Capability 
— “Just-in-Time” Philosophy 
—- Over 15 Years Experience in Optical Hybrid 
Assemblies 





Thin Film Deposition 


Device Fabrication 
Metallization 








¢ Additional Product Design Expertise 
- Multi-Element Lens Capability 
— Multi-Channel Fiber Optic Design Techniques 
~ Hermetic Packages 
- Board Component Design 
— Surface Mount Technology 


Epitaxial Materials Growth Facility 


For your custom materials requirements, Siemens’ epitaxial growth 
facility offers optoelectronic products in several compound 
semiconductor systems. We have over 15 years of experience in 
the growth of GaAsP/GaAs materials. Siemens is recognized 
worldwide for the superior quality and uniformity of our 655 nm 
“Standard Red” materials, but we also produce and have charac- 
terized compositions ranging from 560 nm pure green through 880 
nm infrared. 


An important consideration for our customers is the shape and size 
of the wafers we produce. To that end, Siemens offers a selection 
of 3°- diameter wafers sized to SEMI specifications or wafers 
shaped to match your specific needs. 


Device Fabrication Facility 


Siemens has a fully equipped fabrication facility for processing 
epitaxial wafers into finished devices. The processes available 
include thin-film deposition, photolithography, diffusion, metalliza- 
tion, lapping, and parametric testing and analysis. We employ 
statistical quality control (SQC) to ensure consistency of the most 
critical processes. In-house control of the fabrication process 
enables us to select a customized combination of technologies that 
best match your product needs. 
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Each application has its own pattern requirements dictated 
by available drive power, optical output power, human 
recognition, reliability, etc. Siemens helps you choose from a 
wide selection of device designs. We maintain a library of 
extensively characterized standard designs for point-source, 
multi-segment, and fiber optic emitters, or you can pick your 
own proprietary configuration. You can apply our design 
rules to-produce your own masks, or give us your mechani- 
cal drawing and let us turn it into a working device. We are 
experienced in the design of large area, high density 
devices with as many as 600 uniform emitting areas on a 
single chip! 


If you prefer, Siemens can also produce the fully assembled 
product by computer design of custom assemblies and sub- 
assemblies and use of automated manufacturing equip- 
ment. This vertical integration vastly improves reliability and 
quality control while offering more features at the lowest 
possible cost. 


Optical Design and Measurements Lab 


The Siemens Optics Lab, a versatile and precise optical 
measurement facility, provides fast and accurate character- 
ization of optical radiation performance. This insures prompt 
and reliable responses to customer requirements. The lab is 
coordinated with standards organizations worldwide and 
employs the latest conventions for optical measurement 
procedures. All measurements are traceable to the National 
Bureau of Standards. 


Automated Offshore Assembly Facility 


The Siemens assembly facility in Penang, Malaysia, uses 
automated test, dicing, and assembly equipment provid- 
ing both flexibility in device characterization and highest 
quality/lowest cost for finished products. The test and 
burn-in operations are supported by a failure analysis 
group and reliability monitors. The product is fully trace- 
able back to the raw materials, guaranteeing predictability 
of quality and yield. 


Worldwide Technical Commitment 


One of our chief strengths lies in Siemens’ commitment to 
establishing leading-edge semiconductor technologies. 
Divisions throughout the world are involved in the manu- 
facture of optical components for signal processing, 
ultrahigh-speed communication, and long-haul data 
transmission. Supporting the efforts are the Corporate 
Research and Technology Laboratories. They are respon- 
sible for research in evolving sciences and supporting the 
manufacturing divisions with technical advice, coordi- 
nated literature access, the latest process technology, 
and in-depth material and device analysis. 


- A Typical Cycle from Plan to Product 


Your program begins with the “request for quotation 
(RFQ)” which outlines your product requirements, antici- 
pated delivery and volume, and target price. After review 
by our technical and manufacturing staffs, we will contact 
you with any additional questions. If we feel that Siemens 
can adequately service your needs we will submit a 
program plan, schedule, and quotation. This cycle is 
typically completed within five working days of receiving 
the RFQ. 


Upon receipt of your order, we will jointly establish mile- 
stones and review dates for tracking the progress of your 
program. This will include a detailed listing of all key 
deliverables and evaluations, as well as points where 
reviews and decisions are required. At the end of the 
development phase of the program a final summary report 
will be submitted to complete your records and ensure a 
smooth transition into manufacturing. 


How Do Siemens’ Customers Benefit? 
Successful development and production of optoelectronic 


devices requires many qualities. Your supplier must deliver: 


A FIRM THEORETICAL FOUNDATION - to guarantee that 
the latest technology and best equipment put you on the 
shortest path to the solution, 


STABLE PROCESSES -— to ensure that every step of the 
product evolution is reliable and reproducible, 


FLEXIBILITY — to provide the materials, processing, and 
degree of integration that are most performance- and cost- 
effective, 


INFORMATION -— to understand how the device will perform 
in your application, 


CONSISTENCY — to expeditiously and reliably meet your 
product needs. 


Siemens has been demonstrating these qualities for over 15 
years. Whether it is an interactive development of a new. 
product or volume production of an established part, we are 
the best supplier to service your optoelectronic needs! - 


Inquiries 


Address all correspondence and telephone calls to the 
Custom Materials and Devices organization at: : 


Siemens Components, Inc. 
Optoelectronics Division 
19000 Homestead Road 
Cupertino, CA 95014 USA 
TEL (408) 725-3529 

FAX (408) 725-3420 
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Custom LED Materials 
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Intelligent Display® Devices—Dot Matrix 
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No. of 
Characters . 
Package Outline Part No/ Viewing Description Page 
Color Angle 
Character 
z Height = 
DLR1414 | 
Red 4 Dot matrix drop-in replacement for DL1414T. 
X Axis Four 5x7 dot matrix characters. 
DLO1414 +50° 128 ASCII characters (English plus 5 other lan- | 2-36 
Y Axis Access time: 110 ns. 
cigt Got don aon DLG1414 +75° For portable applications, telecommunications 
DLR2416 
Red Dot matrix drop-in replacement for DL2416T. 
X Axis Four 5x7 dot matrix characters. 
DLO2416 +50° 128 ASCII characters (English plus 5 other lan- | 2-44 
HER guages). 
Y Axis Access time: 110 ns. 
DLG2416 0.200” +75° For bench equipment, instrumentation. 
Green | 
DLR3416 
Red 4 Dot matrix drop-in replacement for DL3416T. 
X Axis Four 5x7 dot matrix characters. 
DLO3416 +50° 128 ASCII characters (English plus 5 other lan- | 2-47 
HER : guages). 
Bee Getto Y Axis Access time: 110 ns. 
DLG3416 0.270" +75° For bench equipment, instrumentation. 
Green 
Single 5x7 dot matrix character. 
Readable to 20 feet plus, wide viewing angle; 
; DLO4135 1 lamp test, brightness control. 
3 HER One chip-enable for easy system expansion. 2-28 
: +75° 128 ASCII character format. 
' DLG4137 Access time: 150 ns 
° Green 0.43" Telecommunications equipment, table top 
| equipment, instrumentation. 
— 
] Single 5x7 dot matrix character. 
DLO7 135 1 Readable to 30 feet plus, wide viewing angle; 
HER lamp test, brightness control. 
One chip-enable for easy system expansion. 2-32 
DLG7 137 +75° 128 ASCII character format. 
Green 0.68" Access time: 150 ns 
Ideal for scales, POS terminals, instrumenta- 
| tion, mainframe peripherals. 
| 
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Slimline Intelligent Display® Devices—Dot Matrix 


















































No. of iz | 
Part No Characters ses 
Package Outline ae Viewing Description Page 
Color Angle 
Character 
Height tl 
SLR2016 8 
Red = $ 
2a 
a SLO2016 Slimline package. Four 5x7 dot matrix charac- 2 B 
z ran HER ters. Very close multi-line spacing, 0.4" centers. 7 Ey 
oe 128 ASCII characters (English plus 5 other lan- | 9477 
Digit2 Digit! Digito SLG2016 guages). 
Green Operating temperature: -40°C to +85°C. 
SLY2016 
Yellow es 
SCD5580 
Red 
SCD5581 
Yellow Slimline package. Eight 5x5 dot matrix charac- 
[te ters. Serial input dot addressable display. 200 2-147 
SCD5582 bit RAM for user defined characters. 
HER Low power: 30% less power dissipation than 
5x7 format. 
SCD5583 Operating temperature: -40°C to +85°C. 
Green 
SCD5584 
High Eff. 
Green 
$CD55100 
Red 
SCD55101 
Yellow X Axis Slimline package. Ten 5x5 dot matrix charac- 
ee! +55° ters. Serial input dot addressable display. 200 2-162 
SCD55102 bit RAM for user defined characters. 
HER Y Axis Low power: 30% less power dissipation than 
Es +65° 5x7 format. 
SCD55103_ | 0.145" = Operating temperature: -40°C to +85°C. 
Green 
SCD55104 
High Eff. 
Green _| 
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Intelligent Display, Devices-Segmented 





Package Outline 





Part No/ 
Color 







No. of 
Characters 


Viewing 


Angle 






Description 


Page 








— 


OL1414T 
Red 










17 segment, 4 character display with built-in 
CMOS ASCII decoder, multiplexer, memory 
and driver. 

Access time: 110 ns. 

Low power consumption. 

For portable applications, telecommunications 
equipment. 
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DL2416T 
Red 


17 segment, 4 character display with built-in 
CMOS ASCII decoder, multiplexer, memory 
and driver. 

Access time: 110 ns. 

Characters readable up to 8 feet, memory 
clear function, independent cursor function. 
Two chip enables for easy system expansion. 
For medical equipment, instrumentation, table 
top equipment. 
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DL3416T 
Red 











17 segment, 4 character display with built-in 
CMOS ASCII decoder, multiplexer, memory 
and driver. 

Access time: 110 ns. 

Characters readable up to 12 feet, memory 
clear function, independent cursor function. 
Two chip enables for easy system expansion. 
Telecommunications equipment., instrumenta- 
tion, table top equipment. 
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Programmable Display™ Devices—Dot Matrix 






























































No. of 
par Nay Characters are 
Package Outline fale a Hedi Description Page 
Character 
Height 
o 
PD2435 4 #2 
HER 2a 
2s 
oa 
PD2436 “2 
tecuae be Genes heeae Red 
DIGITS =DIGT2 OIGIT1 DIGITo 0.200” 
ise J Four dot matrix characters. 
Built-in CMOS ASCII decoder, multiplexers 
memory and driver. Software driven-true micro- 
PD3535 4 processor peripherals. Additional features of 
HER . Programmable Display devices include: con- 
X Pye trol and display memory read/write, dimming (3 
PD3536 £55 levels) and blanking, blinking cursor/character 2-125 
; and lamp test. 
Red 0.270" Y Axis 128 ASCII characters format. 
ppaar ; +65° Extended operating temperature range: -40°C 
to +85°C. 
Green 
| 
PD4435 4 
HER 
PD4436 
Red 
0.45" 
PD4437 
Green 
PDSP2110 Eight dot matrix characters. Built-in CMOS 
Red ASCII decoder, multiplexers memory and 
PDSP2111 8 driver. Software driven-true microprocessor 
Yellow peripherals. Additional features of Programma- 
PDSP2112 ble Display devices include: control and dis- 
HER Pp play memory read/write, dimming (3 levels) 2-136 
PDSP21114 and blanking, blinking cursor/character and 
lamp test. 
le 42 0.200” 256 ASCII characters format. 
High Eff X Axis Access time: 110 ns. 
Greer , +55° Extended operating temperature range: -40°C 
a to +85°C. 
HDSP2110S Y Axis Eight dot matrix characters. Built-in CMOS 
Red +65° ASCII decoder, multiplexers memory and 
HDSP2111S 8 driver. Software driven-true microprocessor 
Yellow peripherals. Additional features of Programma- 
HDSP2112S ble Display devices include: control and dis- 
HER a play memory read/write, dimming (3 levels) 2-62 
HDSP2113S and blanking, blinking cursor/character and 
Green lamp test. 
HDSP2114S 0.200” 128 ASCII characters format. 16 user definable 
High Eff characters. 
Graen : Access time: 110 ns. 
Extended operating temperature range: -40°C 
to +85°C. 
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Military/Industrial Alphanumeric Displays 








- 






























































No. of : 
Characters | Operating 
| Package Outline Part No/Color oo Description 
Character 
Height Reng? 
Intelligent Display Device 
Four 17 segment characters. 
MDL2416C Built-in CMOS CMOS circuitry-TTL and 
Red -55°C to microprocessor compatible. 
+100°C Rugged ceramic package, hermetically 
Pains cuales MDL2416TXVB sealed flat glass lens. Low profile pack- 
Red age. 
Conforms to Quality Level A. 
MPD2545ATXVB 
IPD2545A Programmable Display Device 
HER Four 5x7 dot matrix characters. 
-55°C to Built-in CMOS ASCII decoder, multiplexer, 
MPD2547ATXVB +100°C memory, and driver. 
IPD2547A 128 character ASCII character set. 
Green Rugged ceramic package, hermetically 
sealed flat glass lens. 
MPD2548ATXVB Conforms to Quality Level A. 
IPD2548A 
Yellow 
MPD2131TXVB 
IPD2131 Programmable Display Device 
Yellow Eight 5x7 dot matrix characters. 
-55°C to - Built-in CMOS ASCII decoder, multiplexer, 
MPD2132TXVB +85°C memory, and driver. 
IPD2132 128 character ASCII character set. 
HER Rugged ceramic package, hermetically 
sealed flat glass lens. 
MPD2133TXVB Conforms to Quality Level A. 
IPD2133 
High Eff. Grn. 
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Military/Industrial Small Alphanumeric Displays 








Package Outline 


Description 

















No. of s 
Characters Operating 
Part No/Color Tempers: 
Character ae 
Height oe 
MSD2010TXVB 
|SD2010 
Red 
MSD2011TXVB 
ISD2011 
Yellow 
-55°C to 
MSD2012TXVB +100°C 
ISD2012 
HER 
0.150° 
MSD2013TXVB 
ISD2013 


High Eff. Green 





MSD versions only-Military alphanumeric 
displays, conforms to Quality Level A. 
ISD versions-Industrial alphanumeric dis- 
plays. 


Four 5x7 dot matrix characters. 

Rugged ceramic package, hermetically 
sealed flat glass lens. 

Serial input/parallel output. Easily cascaded 
for multiple displays. Low power on-board 
CMOS shift register and constant current 
LED row drivers. 

External column strobing allows use of full 
ASCII and customized fonts. 





Page 
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Military/Industrial Small Alphanumeric Displays 












































No. of : 
Characters Operating 
Package Outline Part No/Color ae, Description Page 
Character 
Height Range 
MSD2310TXVB 
1SD2310 MSD versions only-Military alphanumeric 
Red displays, conforms to Quality Level A. 
ISD versions—Industrial alphanumeric dis- 
MSD2311TXVB plays. 
ISD2311 
Yellow Four 5x7 dot matrix characters. 2-111 
55°C to Rugged ceramic package, hermetically 
MSD2312TXVB +100°C sealed flat glass lens. 
ISD2312 Serial input/parallel output. Easily cascaded 
HER for multiple displays. Low power on-board 
0.150" ae rn register and constant current 
row drivers. 
MSD2313TXVB External column strobing allows use of full 
ISD2313 ASCII and customized fonts. 
High Eff. Green 
Sunlight viewable. 
MSD2351TXVB MSD versions only-Military alphanumeric 
ISD2351 displays, conforms to Quality Level A. 
Yellow 4 IDSD versions-—Industrial alphanumeric dis- 
plays. 
= MSD2352TXVB Four 5x7 dot matrix characters. 
ISD2352 ‘55°C to Rugged ceramic package, hermetically 
HER +100°C sealed flat glass lens. 2-118 
Serial input/parallel output. Easily cascaded 
for multiple displays. Low power on-board 
oe 0.200" CMOS shift register and constant current 


High Eff. Green 


LED row drivers. 
External column strobing allows use of full 
ASCII and customized fonts. 





Commercial Small Alphanumeric Displays 
















No. of 7 
Characters Operating 
Package Outline Part No/Color ae Description 
Character 
Height Range 
HDSP2000LP 
Red Commercial Displays 
Four 5x7 dot matrix characters. 
HDSP2001LP Plastic package. 
Yellow -40°C to Serial input/parallel output. Easily cascaded 
+85°C for multiple displays. Low power on-board 2-55 
HDSP2002LP CMOS shift register and constant current 
HER LED row drivers. 
0.150" External column strobing allows use of full 
HDSP2003LP ASCII and customized fonts. 
Green 























Intelligent 
Display Devices 





Alphanumeric Display 


Package Outline 


Color Character 
Height 


DLR5735 
Red 


DLG5735 
Green 


DLR5736 
Red 


DLG5736 
Green 











No. of 
Characters 
Polarity 


Luminous Intensity 
per Segment 


Typ. (ed) 


Description 





Common 
Cathode 
Row 
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Single 5x7 dot 
matrix character. 
No built-in CMOS 
drive circuitry. 





HIGH RELIABILITY TEST TABLES 


Two high reliability testing programs are available. The normal test program conforms with MIL-D-87157 Test Table |, 
Quality Level A and Group A, Table II. 
The TXVB program conforms to MIL-D-87157 Level A Test Tables |, !1, Illa and IVa‘), 


Table |. Quality Level A of MIL-D-87157 
























Test Screen Method Conditions 

1. Precap Visual 2072, MIL-STD-750 =i 
2. High Temperature Storage 1032, MIL-STD-750 Ta =125°C, Time=24 hours A 
3. Temperature Cycling 1051, MIL-STD-750 Condition B, 10 Cycles, 15 min. dwell 8 






Ty =-65°C to +125°C 


















2006, MIL-STD-750 
1071, MIL-STD-750 


. Constant Acceleration See individual product specs for conditions. 








Condition H, Leak Rate <5 x 10°” cc/s 





. Fine Leak 





6. Gross Leak 1071, MIL-STD-750 Condition C 





7. Interim Electrical/Optical Tests) See individual product specs for conditions 





8. Burn-in (1) 1015, MIL-STD-883 See individual product specs for conditions 





9. Final Electrica! Test‘) Same as Step 7 








10. Delta Determinants See individual product specs for conditions 











11. External Visual 2009, MIL-STD-883 





Table Il. Group A Electrical Tests—MIL-D-87157 











Subgroup/Test Parameters LTPD 
1. 
Subgroup 1 See individual product specs for conditions 5 
DC Electrical Test at 25°C = 
Subgroup 2 Same as Subgroup 1, except delete ly and Visual Function, 7 


Selected DC Electrical Test at High Temperatures") | Ta=100°C 





Subgroup 3 Same as Subgroup 1, except delete ly and Visual Function, 7 
Selected DC Electrical Tests at Low Temperatures | T,y=-55°C 








Subgroup 4, 5 and 6 Not Applicable 





Subgroup 7 Satisfied by Subgroup 1 5 
Optical and Functional Tests at 25°C 









Subgroup 8 MIL-STD-883, Method 2009 


External Visual 












Notes: 

1. MIL-STD-883 test method applies. 

2. Limits and conditions are per the Electrical/Optical Characteristics. 
The Ioy and io, tests are the inverse of Voy and Vo, specified in 
the Electrical Characteristics. 

3. Frequency: Group A every lot, Group B semi-annually, Group C 
annually. 





Test Tables 
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Table Illa. Group B, Classes A and B of MIL-STD-87157 































































Subgroup/Test cre ta Conditions Sample Size 
Subgroup 1 | 
Resistance to Solvents 1022 4 Devices/0 Failures 

Internal Visual and Mechanical | 2075 Inspection may be performed through glass cover, 1 Device/O Failures 
includes front and back cavities 
Subgroup 21.2) 
Solderability 2026 TA=245°C for 5 seconds LTPD=15 | 
Subgroup 3 
Thermal Shock (Temp Cycle) 1051 Condition B, 15 min. dwell LTPD=15 
Moisture Resistance®) 1021 Within 24 hours after completion of moisture resistance 
Visual Inspection Endpoints test 
Hermetic Seal 1071 
Fine Leak 1071 Condition G or H 
Gross Leak 1071 Condition C 
Electrical/Optical Endpoints") See individual product specs = 
Subgroup 4 LTPD=10 
Operating Life Test (340 hours) | 1027 See individual product specs for conditions. 
Electrical/Optical Endpoints) Same as Subgroup 3 


Subgroup 5 
Non-Operating (Storage) 

Life Test (340 hours) 
Electrical/Optical Endpoints") 





Notes: 





1032 









TA=+ 125°C 





Same as Subgroup 3 














1. Whenever electrical/optical tests are not required as end- 
points, electrical rejects may be used. 

2. The LTPD applies to the number of leads inspected. Always 
use three or more displays to provide the number of leads 
required. 

3. Initial conditioning shal! be a 15 degree inward bend and back 
to original position, one cycle. 

4. Limits and conditions are per the Electrical/Optical Character- 
istics. The lo and Ig, tests are the inverse of Voy and Vo, 
specified in the Electrical Characteristics. 





Test Tabli 
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Table IVa. Group C, Classes A and B of MIL-STD-87157 












































MIL-STD-750 aoe - 
Subgroup/Test = i Conditions Sample Size 
Subgroup 1 2 Devices/0 Failures 
Physical Dimensions 2066 
a 
Subgroup 212) Condition B2 LTPD=15 
Lead Integrity 2004 
Hermetic Seal 1071 Condition G or H 
Fine Leak 1071 Condition C 
Gross Leak 1071 | 
Subgroup3 
Shock 2016 1500 Gs, Time=0.5 ms, 5 blows in each orientation LTPD=15 
Vibration, Variable Frequency 2056 x1, ¥1, 21 
Constant Acceleration 2006 
External Visual) 2009 
Electrica/Optical Endpoints See individual product specs for conditions. 
Subgroup 4{°§) LTPD=15 
Salt Atmosphere 1041 
External Visual(3) 2009 
Subgroup 5 
Bond Strength") 2037 Condition A LTPD=20 (C=0) 
Subgroup 6 
Operating Life Test) 1026 See individual product specs for conditions. A=10 
Electrical/Optical Endpoints") Same as Subgroup 3 

















Notes: 

1. The LTPD applies to the number of leads inspected. Always use 
three or more displays to provide the number of leads required. 

2. MIL-STD-883 test method applies. 

3. Visual requirements shall be as specified in MIL-STD-883, 
Methods 2009. 

4. Limits and conditions are per the electrical/optical characteris- 
tics. 

5. Whenever electrical/optical tests are not required as endpoints, 
electrical rejects may be used. 

5. Solderability samples shall not be used. 

7.Displays may be selected prior to seal. 

3. If any given inspection lot undergoing Group B inspection has 

been selected to satisfy Group C inspection requirements, the 

340-hour life tests may be continued on test to 1000 hours to 

satisfy the Group C Test requirements. In such cases, either the 

340-hour endpoint measurement shall be made a basis for 

Group B lot acceptance or the 1000-hour endpoint measure- 

ment shall be used as the basis for both Group B and Group C 

acceptance. 








2-11 


Test Tables 


Intelligent 
Display Devices 





SIEMENS 


DL1414T 


-112" Red, 4-Character 16 Segment Plus Decimal 





FEATURES 


0.112" High, Magnified Monolithic Character 
Wide Viewing Angle, X Axis +40°, Y Axis +55° 
Close Vertical Row Spacing, .800" Centers 
Rugged Solid Plastic Encapsulated Package 
Fast Access Time, 110 ns at 25° C 

Compact Size for Hand Held Equipment 
Built- in Memory 

Built- in Character Generator 

Built- in Multiplex and LED Drive Circuitry 
Direct Access to Each Digit Independently 
and Asynchronously 

TTL Compatible, 5 Volt Power 

17th Segment for Improved Punctuation Marks 
Low Power Consumption, Typically 10 mA per 
Character 

Intensity Coded for Display Uniformity 
Extended Operating Temperature Range: 
~40°C to +85°C 

End Stackable, 4 Character Package 

100% Burned in and Tested 

Superior ESD Immunity 


Alphanumeric Intelligent Display® 
With Memory/Decoder/Driver 


Package Dimensions in Inches (mm) 
.175 typ. 


.082 ref, 


(2.08) | 


.012 + .002 typ. 
(308) (057) 


60 + 02 
(15.24) (.51) 


DL1414T 
# SIEMENS _Y’ 


160 + .010 
4.06 +.25) 
les typ. non-cum. Tolerance: 
| XX £.01 (2.54) 
.020 tvp. (.51) XXX +.005 (.127) 


DESCRIPTION 


The DL1414T is a four digit display module withi6 bar segments 
plus a decimal and a built-in CMOS integrated circuit. 


The integrated circuit contains memory, ASCII character 
generator, LED multiplexing and drive circuitry. Inputs are TTL 
compatible. A single 5-volt power supply is required. Data entry 
is asynchronous and random access. A display system can be 
built using any number of DL1414s since each digit in any 
DL1414T can be addressed independently and will continue to 
display the character last stored until replaced by another. 


Loading data into the DL1414T is straightforward. The desired 
data code (DO-D6 and digit address (AO, A1) is presented in 
parallel and held stable during a write cycle. Data entry may be 
asynchronous and in random order. (Digit 0 is defined as right 
hand digit with A1 = AO = 0 = low). 


System interconnection is very straightforward. The least 
significant two address bits (AO A1) are normally connected to 
the like named inputs of all DL1414Ts in the system. Data lines 
are connected to all DL1414Ts directly and in parallel. Multiple 
DL1414T systems usually use an external one-of-N decoder 
chip. The “write” pulse is connected to the CE of the decoder. 
A 3-to-8 line decoder multiplexer (74138) or a 4-to-16 line 
decoder/multiplexer (74154) are possible choices. All higher- 
order address bits (above A1) become inputs to the decoder. 


All product are 100% burned-in and tested, then subjected to 
out-going AQL's of 0.25% for brightness matching, visual 
alignment and dimensions, 0.065% for electrical and functional. 


Important: Refer to Appnote 18, “Using and Handling Intelligent 
Displays.” Since this is a CMOS device, normal precautions 
should be taken to avoid static damage. 


See Appnote 15 for applications information. 
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Maximum Ratings 


SUppIY Voltage. V2.0 sirsawticeaunse -0.5 to +7.0 Vde 
Voltage, Any Pin Respect 


tO GND accciicthitiia hci ee -0.5 to (V,,, +0.5) Vde 
Operating Temperature ............c eee ~40°C to +85°C 
Storage Temperature .......... ecco ~40°C to +100°C 
Maximum Solder Temperature, .063" (1.59mm) 

below Seating Plane, t<5 Sec. 0.0... eee 260°C 
Relative Humiidity (non condensing) at 85°C ........... 85% 


Optical Characteristics at 25°C 


Spectral Peak Wavelength ...........c.ceeeee 660 nm typ. 
Viewing Angle (off normal axis) 

FON ZOMtAL is: ssscedickedecperissareiess aabbieen Macaca baated +40° 

VOMMICAl ess: h. eves ase ocoeailtl tnt sensgudeesebieieonasbicidyestottens +55° 
Magnified Digit Size... ccc ceeeeeees 0.112" X 0.085" 
Time Averaged Luminous Intensity 

(100% brightness, .............e eee 0.40 mcd/digit min. 

8 Segments/Digit, V, = 5 V ....... 0.75 med/digit typ. 
LED to LED Intensity Matching ................... 1.8:1.0 max. 
Device to Device Intensity Matching 

(OMG DIN) esdecsecttes Poste Set coatecoes idence tevettaatdtehs 1.5:1.0 max. 
Bin to Bin Intensity Matching ..............ce 1.9:1.0 max. 
DC CHARACTERISTICS 


¢ 4 Digitis on 
"f segments/digit 


log Blank 


Notes: 1. Access time T,.. = Trogtlwtl oy, 


TOP VIEW Pin 


12 10 11987 





123456 


DOONAN — 


Function 

D5 Data Input 

D4 Data Input 

WR Write 

A1 Digit Select 

AO Digit Select 

Voc 

GND 

DO Data Input (LSB) 
D1 Data Input 

D2 Data Input 

D3 Data Input 

D6 Data Input (MSB) 


TIMING CHARACTERISTICS 
WRITE CYCLE WAVEFORMS 


AO, A1 


DO-D6 


2. Digit multiplex frequency may ‘vary from 200 Hz to 800 KHz. 
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Timing Measurement 
Voltage Levels 


Tas —————}-—T an 


Tw 





Tps-——4+-—Tpu 


4V 
OV 


+25°C (ns) +85°C (ns) 
10 





= 
= 


DL1414T 


Intelligent 
Display Devices 


LOADING DATA STATE TABLE CHARACTER SET 


WR A1 AO D6 DS D4 D3 D2 D1 DO 





H G 

L G 

L G 

L G 

L B 

L B 

L B 

L see character code see character set 

X = don't care 

BLOCK DIAGRAM All other input codes display “blank” 



















OSC/ 
Digit 

Counter/ 
Decoder 


Display 
MAY WM 
3. 2 1 0 





aes i = 
aa ea se 
WR O-{> jes | 






DE 464,02, D0 


TYPICAL INTERCONNECTION FOR 32 DIGITS 


V+ 
V- 


DATA DO0-D6 
ADDRESS AQ AI 


ADDRESS A2 ae 
A3 or 

A4 ; P 

WRITE 2p 

0 b 

74138 


DL1414T 


DESIGN CONSIDERATIONS 


For details on design and applications of the DL1414T 
using standard bus configurations in multiple display 
systems, or parailel i/O devices, such as the 8255 with an 
8080 or memory mapped addressing on processors such 
as the 8080, Z80, 6502, 8748, or 6800, refer to Appnote 
15 in the current Siemens Optoelectronic Data Book. 


ELECTRICAL & MECHANICAL 
CONSIDERATIONS 


VOLTAGE TRANSIENT SUPPRESSION 


We strongly recommend that the same power supply be 
used for the display and the components that interface 
with the display to avoid logic inputs higher than V,,.. 
Additionally, the LEDs may cause transients in the power 
supply line while they change display states. The com- 

- mon practice is to place .01 uF capacitors close to the 
displays across V.,, and GND, one for each display, and 
one 10 pF capacitor for every second display. 


ESD PROTECTION 


The metal gate CMOS IC of the DL1414T is extremely 
immune to ESD damage. However, users of these devices 
are encouraged to take all the standard precautions, 
normal for CMOS components. These include properly 
grounding personnel, tools, tables, and transport carriers 
that come in contact with unshielded parts. Where these 
conditions are not, or cannot be met, keep the leads of 
the device shorted together or the parts in anti-static 
packaging. 


SOLDERING CONSIDERATIONS 


THE DL1414T can be hand soldered with SN63 solder 
using a grounded iron set to 260°C. 


Wave soldering is also possible following these condi- 
tions: Preheat that does not exceed 93°C on the solder 
side of the PC board or a package surface temperature of 
85°C. Water soluble organic acid flux (except carboxylic 
acid) or resin-based RMA flux without alcohol can be 
used. 


Wave temperature of 245°C +5°C with a dwell between 
1.5 sec. to 3.0 sec. Exposure to the wave should not 
exceed temperatures above 260°C for five seconds at 
0.063" below the seating plane. The packages should not 
be immersed in the wave. 


POST SOLDER CLEANING PROCEDURES 


The least offensive cleaning solution is hot D.1. water 
(60°C) for less than 15 minutes. Addition of mild saponifi- 
ers is acceptable. Do not use commercial dishwasher 
detergents. 


For faster cleaning, solvents may be used. Exercise care 
in choosing solvents as some may chemically attack the 
nylon package. Maximum exposure should not exceed 
two minutes at elevated temperatures. Acceptable 
solvents are TF (trichorotrifluorethane), TA, 111 Trichlo- 
roethane, and unheated acetone. 


Note: Acceptable commercial solvents are: Basic TF, Arklone 
P, Genesolve D, Blaco-tron TF, Freon TA, Genesolve DA, 


and Blaco-tron TA. 


Unacceptable solvents contain alcohol, methanol, 
methylene chloride, ethanol, TP35, TCM, TMC, TMS+, TE, 
or TES. Since many commercial mixtures exist, contact a 
solvent vendor for chemical composition information. 
Some major solvent manufacturers are: Allied Chemical 


Corporation, Specialty Chemical Division, Morristown, Nu; 
Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI: 
E.|. DuPont de Nemours & Co., Wilmington, DE. 


For further information refer to Appnotes 18 and 19 in the 
current Siemens Optoelectronic Data Book. 


An alternative to soldering and cleaning the display 
modules is to use sockets. Eighteen pin DIP sockets .600" 
wide with .100" centers work well for single displays. 
Multiple display assemblies are best handled by longer SIP 
sockets or DIP sockets when available for uniform package 
alignment. Socket manufacturers are Aries Electronics, 
Inc., Frenchtown, NJ; Garry Manufacturing, New 
Brunswick, NJ; Robinson-Nugent, New Albany, IN; and 
Samtec Electronic Hardware, New Albany, IN. 


For further information refer to Appnote 22 in the current 
Siemens Optoelectronic Data Book. 


OPTICAL CONSIDERATIONS 


The .112" high characters of the DL1414T gives readability 
up to eight feet. The user can build a display that enhances 
readability over this distance by proper filter selection . 


Using filters emphasizes the contrast ratio between a lit 
LED and the character background. This will increase the 
discrimination of different characters. The only limitation is 
cost. Remember to take into consideration the ambient 
lighting environment for the best cost/benefit ratio for filters. 


Incandescent (with almost no green) or fluorescent (with 
almost no req) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are an inexpensive and 
effective way to strengthen contrast ratios. The DL1414T is 
a standard red display and should be matched with long 
wavelength pass filter in the 600 nm to 620 nm range. For 
displays of multiple colors, neutral density grey filters offer 
the best compromise. 


Additional contrast enhancement can be gained by 
shading the displays. Plastic band-pass filters with built-in 
louvers offer the next step up in contrast improvement. 
Plastic filters can be improved further with anti-reflective 
coatings to reduce glare. The trade-off is fuzzy characters. 
Mounting the filters close to the display reduces this effect. 
Take care not to overheat the plastic filter by allowing for 
proper air flow. 


Optimal filter enhancements are gained by using circular 
polarized, anti-reflective, band-pass filters. The circular 
polarizing further enhances contrast by reducing the light 
that travels through the filter and reflects back off the 
display to less than 1%. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, 
NJ; SGL Homalite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized 
Corporation, Deer Park, NY, Hoya Optics, Inc., Fremont, 
CA. 


One last note on mounting filters: recessing displays and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several bezel 
manufacturers are: R.M.F. Products, Batavia, IL; Nobex 
Components, Griffith Plastic Corp., Burlingame, CA; Photo 
Chemical Products of California, Santa Monica, CA; |.E.E.- 
Atlas, Van Nuys, CA. 


Refer to Siemens Appnote 23 for further information. 
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Intelligent 
Display Devices 





SIEMENS 





DL2416T 


160" Red, 4-Character 16 Segment Plus Decimal 


FEATURES 


e 
e 
e 
e 
e 
e 
e 
e 


0.16" x 0.125 Magnified Character 

Wide Viewing Angle, X Axis +45°, ¥ Axis +55° 
Close Multi-line Spacing, 0.8" Centers 
Rugged Solid Plastic Encapsulated Package 
Fast Access Time, 110 ns at 25°C 

Full Size for Stationery Equipment 

Built- in Memory 

Built- in Character Generator 

Built- in Multiplex and LED Drive Circuitry 
Direct Access to Each Digit Independently 
and Asynchronously 


* Independent Cursor Function 


17th Segment for Improved Punctuation Marks 
Memory Clear Function that Clears Character 
and Cursor Memory Simultaneously 

True Blanking for Intensity Dimming 
Applications 
Brightness Control for 100%, 85%, 70%, and 
57% Brightness Levels 

End Stackable, 4 Character Package 
intensity Coded for Display Uniformity 
Extended Operating Temperature Range: 
—40°C to +85°C 

Superior ESD Immunity 

100% Burned in and Tested 

Wave Solderable 

TTL Compatible over Operating Temperature 
Range 





Alphanumeric Intelligent Display® 
With Memory/Decoder/Driver 
Preliminary Data Sheet 


Package Diner signe in Inches (mm) 


60 +.02 
(15.24) (.51) 


lug 1.00 max. ____»| 


(25.40) 
EIA date 


012 +.002 typ. 


luminous (308) (.051) 


intensity code 
Part no. ce 


.160 +.010 typ. 
(4.06 +.25) 


Tolerance: 
XX + .01 (254) 


Indicator 020 +.095 typ. XX £008 (127) 


(5.08) (2.41) 


DESCRIPTION 


The DL2416T is a four digit display module with 16 bar 
segments plus a decimal and a built-in CMOS integrated 
circuit. - 


The integrated circuit contains memory, ASCII character 
generator, multiplexing circuitry and drivers. Data entry is 
asynchronous and can be random. A display system can be 
built using any number of DL2416s since each digit in any 
DL2416T can be addressed independently and will continue to 
display the character last stored until replaced by another. 


System interconnection is also straightforward. The least 
significant two address bits (AO, A1) are normally connected to 
the like named inputs of all DL2416Ts in the system. With two 
chip enables (CE1 and CE2), four DL2416Ts (16 characters) 
can easily be interconnected without a decoder. 


Data lines are connected to_all DL2416Ts directly and in 
parallel, as is the write line (WR). The display will then behave 
as a write-only memory. 


The DL2416T has several features superior to competitive 
devices. 100% pre-burned in processing assures users that 
the device will function in more stressful assembly and use 
environments. The full width character “J” gives better read- 
ability under adverse conditions, and the “true blanking” allows 
the designer to dim the display for more flexibility of display 
presentation. The CLR clear function will clear the cursor RAM 
and the ASCII character RAM, simultaneously. Finally, a new 
brightness control feature allows programming the displays at 
100%, 85%, 70%, and 57% brightness levels. 


All products are 100% burned in and tested, then subjected to 
outgoing AQL's of 0.25% for brightness matching, visual 
alignment, and dimensions, 0.065% for electrical and func- 


_ -tional. 
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TOP VIEW Maximum Ratings 


1817 16 15 14 13 12 11 10 Supply Voltage, Vig ec cecesetnneeetsesens -0.5 to +6.0 Vdc 
Voltage, Any Pin Respect 

to'GND ci ent -0.5 to (V,,, +0.5) Vde 

Operating Temperature ........... eee -40°C to +85°C 

Storage Temperature .........0. cece -40°C to +100°C 


Relative Humidity (non condensing) @ 85°C ............ 
Maximum Solder Temperature, .063" (1.59mm) 
below Seating Plane, t<5 SOC. oe ecceeeeeeeeeees 260°C 
1 2 $3 4 5 6 7 8 9 
Optical Characteristics 


Spectral Peak Wavelength .............cccccceeee 660 nm typ. 

Pin Function Pin Function Magnified Digit SIZ@ oo... eee 0.160" X 0.125" 
1 CET Chip Enable 10 GND Time Averaged Luminous Intensity 
: eee en = ae ee (100% brightness, ........cccccscesescseseene 0.5 med/digit min. 
4 CUECursorEnable 13 D2 Bee ea 8 Segments/Digit, Voc = SV Jen hontia 1.0 med/digit typ. 
5 CU Cursor Select 14 D3 Data Input LED to LED Intensity Matching seoeeeenseeeeiestens 1.8:1.0 max. 
6 WRwWrite 15 D6 Data Input Device to Device Intensity Matching 
7 A1 Digit Select 16 D5-Data Input (ONG: DIN) sees isd hetctn se Seka heen 1.5:1.0 max. 
8 AO Digit Select 17 04 Data Input Bin to Bin Intensity Matching ......0.... eee 1.9:1.0 max. 
9 Voc 18 BL Display Blank Viewing Angle (off normal axis) 

FHOFIZOMIAD sss. 353 Sevicese sce aimee ic savteenesveseintiscschacs ersaeys +45° 

VOMtICAl soc: vsriec tases esieeisd nnd lotae edits rents Baeeee +55° 
DC CHARACTERISTICS 


—40°C +25°C +85°C 


See Unite _Conations 


o!” 4 Digitis on 100 | 130 85 | 115 100 | mA =5V 
Fo eres 


[mm eC GE 
A 


mn e 0.8 V, a =5V 


0 
P fv veens easy | 


Veg = 5 VE0.5 V 


re atin) | [00 [100] [oo [160] [os | 
Nig 





Notes: 1. Measured at 5 sec. 
2. 60 sec. maximum duration. 
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Intelligent 
Display Devices 


AC CHARACTERISTICS Guaranteed Minimum Timing Parameters @ V,.-45V<V,.s5.5V 


co 


“arcine) | 26cm | ecm) | une | 















Parameter Symbol 


Address Set Up Time 


4 


> 
n 





Cursor Set Up Time 


= 
(9) 
(oxi 
G 
= 
jo) 
— 
(oe) 
—_ 
oO 
3 
‘ 


Chip Enable Set Up Time 


CE 


on 


=) = 
NM av 
oO 
Ww — 
oO 
(Oa) —_ 
oO 
; 
” n 


Clear Disable cLRO 
Write Time 
Data Set Up Time 


Chip Enable Hold Time 


so 


QoQ 

m 

a 
DS 
” 


Cursor Hold Time 


o 
Q 
€ 
=r 
; 
jo) 
Ww 
j 
; 
jo) 
; 
” 


Address Hold Time 


> 
=a 
j 
Oo 
ie?) 
: 
} 
oO 
F 
n 


Data Hold Time 


4 
o 
< 
j 
(o) 
Ww 
; 
| 
oO 
y 
w” 


ag 


Clear Time 


Notes: 1. Access time T,.o=Tys + Ty +T py: 
2. Digit multiplex frequency may vary from 200 Hz to 800 Hz. 
3. To, = Time to clear character RAM, cursor RAM, counter chain, and the display. 
4. Terpp = Must be inactive before next write cycle. 


LOADING DATA TIMING CHARACTERISTICS 


Setting the chip enable (CE1, CE2) to their true state will pili SYSEE VISVEFORMS 

enable data loading. The desired data code (DO-D6) and “"°* 
digit address (AO, A1) must be held stable during the asenes Toes ———> Tex Le 
write cycle for storing new data. a ; : 


| 
i 

Data entry may be asynchronous and random. (Digit Ois = CU. Ag. a1 X | XK 

defined as right hand digit with A1 = A2= 0.) | t 


oe Tas, Tcus ———»} TAH, TCUH Le 


Clearing the entire internal four-digit memory can be Wr ae a Se ii 
accomplished by holding the clear (CLR) low for one pS | 

minimum. The clear function will clear both the ASCII b+ —— Tw ——» 

RAM and the cursor RAM. Loading an illegal data code 


| 
| 
will display a blank. D0-De *  S xX 


be-Tyg—ele—~ Tp —>! 


Votageteves™ — X\__X_> 8 
TYPICAL LOADING DATA STATE TABLE 


_ Control _ _  ___| Address Data Display Digit 
L CE1 CE2 CUECU WRCLR/| Ai AO;}D6 D5 D4 D3 D2 Di DO}3 2 1 
E 


previously loaded display 
X X 


= 


Total Access Time™ 























mmmmn<-~<~<| °o 


blank display 
L L L H H G L U E 
clears character displays see character set 
see character code 


X 
H 
X 
L 
L 
L 
L 
xX 
L 
X 
L 


—xrcoxOoCooCooTKS 
(impair i> al Cele a a a a a 
IxXxIUKITIrTKxK> 
Tremere lrK KT 
2: eae? Cees eh eS Caer GD Elion SE 
xx OX Oro rTK x 
<xmx rer oirxK 





X = don't care 


DL2416T 
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LOADING CURSOR FIGURE 1. FLASHING CIRCUIT FOR DL2416T USING 
A555 


Setting the chip enables (CE1, CE2) and cursor select 
(CU) to their true state will enable cursor loading. A write 
(WR) pulse will now store or remove a cursor into the digit 
location addressed by AO, A1, as defined in data entry. A 
cursor will be stored if DO=1; and will be removed if 
DO=0. The cursor (CU) pulse width should not be less 
than the write (WR) pulse or erroneous data may appear 





in the display. 3 
If the cursor isn't required, the cursor enable signal (CUE) 83 
may be tied low to disable the display of the cursor Ss 
function. For a flashing cursor, simply pulse CUE. If the “2 


cursor has been loaded to any or all positions in the 
display, then CUE will control whether the cursor(s) or the 
characters appear. CUE does not affect the contents of 
cursor memory. 


DISPLAY BLANKING 


To blank the display, load_a blank or space into each digit 
of the display or use the (BL) display blank input. 























Setting the (BL) input low does not affect the contents of FIGURE 2. DIMMING CIRCUIT FOR DL2416T USING 


either data or cursor memory. A flashing dispiay will result A556 
by pulsing (BL). 
Vcc 
A flashing circuit can be easily constructed using a 555 Vee Vee 


astable multivibrator. Figure 1 illustrates a circuit in which 
varying Ri (100K~10K) will have a flash rate of 
1Hz~10Hz. 


The display can be dimmed by pulse width modulating 
the (BL) at a frequency sufficiently fast not to interfere with 
the internal clock. This clock frequency may vary from 
200 Hz to 1.3KHz. The dimming signal frequency should 
be 2.5KHz or higher. Dimming the display also reduces 
power consumption. 






See Figure 2 for an example of a simple dimming circuit 
using a 556. Adjusting potentiometer R2 will dim the 
display through frequency modulation (2.5 KHz to 4.4 
KHz). Adjusting potentiometer R3 will dim the display by 
increasing the negative pulse width (10% to 50%). 


on DL2416T 


LOADING CURSOR STATE TABLE 





Address Data Display Digit 

BL CEi CE2 CU WRCLR/ A1 AO|D6 D5 D4 D3 D2 D1 DO|3 2 1 «OO 
H X xX LX H H previously loaded display B E A R 
H X X H xX H H display previously stored cursors B E A R 
H LE L H L L H X B E A @& 
H L bt H L L H xX xX B E— @ & 
H L L H L LH xX xX B BB #8 SS 
H oL L H L L H x X Gg HE G& 
H L tL H L LH x -% xX x m@ en S&S 
H X xX L X H H isable cursor display B E A R 
H L ELE L LE L H X xX xX xX B E A R 
H X X H X H H display stored cursors B c— # 8 
X = don't care g- 


DL2416T 
2-19 


INTERNAL BLOCK DIAGRAM 






CES 7 
CEO ie 
cud 5 
CuUEO Ss) 
AID 3 

i= 





AQ 
oh ane Coo et 
gz Memory 






D6 p5D4p3D2p1D0 


TYPICAL SCHEMATIC FOR 16 DIGIT SYSTEM 
+V 


D12)D11 D8| D7 D4/D3 
Bt 2 ao 
o 
DL 


— AN 
tw iW 
O 0 0 O OO 








All other input codes display “blank” 
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DESIGN CONSIDERATIONS 


For details on design and applications of the DL2416T 
using standard bus configurations in multiple display 
systems, or parallel /O devices, such as the 8255 with an 
8080 or memory mapped addressing on processors such 
as the 8080, Z80, 6502, 8748, or 6800, refer to Appnote 
14 and 20 in the current Siemens Optoelectronic Data 
Book. 


ELECTRICAL & MECHANICAL 
CONSIDERATIONS 


VOLTAGE TRANSIENT SUPPRESSION 


We strongly recommend that the same power supply be 
used for the display and the components that interface 
with the display to avoid logic inputs higher than V,.. 
Additionally, the LEDs may cause transients in the power 
supply line while they change display states. The com- 
mon practice is to place .01 uF capacitors close to the 
displays across V.,, and GND, one for each display, and 
one 10 pF capacitor for every second display. 


ESD PROTECTION 


The metal gate CMOS IC of the DL2416T is extremely 
immune to ESD damage. However, users of these devices 
are encouraged to take all the standard precautions, 
normal for CMOS components. These include properly 
grounding personnel, tools, tables, and transport carriers 
that come in contact with unshielded parts. Where these 
conditions are not, or cannot be met, keep the leads of 
the device shorted together or the parts in anti-static 
packaging. 


SOLDERING CONSIDERATIONS 


THE DL2416T can be hand soldered with SN63 solder 
using A grounded iron set to 260°C. 


Wave soldering is also possible following these condi- 
tions: Preheat that does not exceed 93°C on the solder 
side of the PC board or a package surface temperature of 
85°C. Water soluble organic acid flux (except carboxylic 
acid) or resin-based RMA flux without alcohol can be 
used. 


Wave temperature of 245°C +5°C with a dwell between 
1.5 sec. to 3.0 sec. Exposure to the wave should not 
exceed temperatures above 260°C for five seconds at 
0.063" below the seating plane. The packages should not 
be immersed in the wave. 


POST SOLDER CLEANING PROCEDURES 


The least offensive cleaning solution is hot D.|. water 
(60°C) for less than 15 minutes. Addition of mild saponifi- 
ers is acceptable. Do not use commercial dishwasher 
detergents. 


For faster cleaning, solvents may be used. Exercise care 
in choosing solvents as some may chemically attack the 
nylon package. Maximum exposure should not exceed 
two minutes at elevated temperatures. Acceptable 
solvents are TF (trichorotrifluorethane), TA, 111 Trichlo- 
roethane, and unheated acetone. 


Note: Acceptable commercial solvents are: Basic TF, Arkione 
P, Genesolve D, Blaco-tron TF, Freon TA, Genesolve DA, 
and Blaco-tron TA. 


Unacceptable solvents contain alcohol, methanol, 
methylene chloride, ethanol, TP35, TCM, TMC, TMS+, TE, 
or TES. Since many commercial mixtures exist, contact a 
solvent vendor for chemical composition information. 


Some major solvent manufacturers are: Allied Chemical 
Corporation, Specialty Chemical Division, Morristown, NJ; 
Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI; 
E.!. DuPont de Nemours & Co., Wilmington, DE. 


For further information refer to Appnotes 18 and 19 in the 
current Siemens Optoelectronic Data Book. 


An alternative to soldering and cleaning the display 
modules is to use sockets. Eighteen pin DIP sockets .600" 
wide with .100" centers work well for single displays. 
Multiple display assemblies are best handled by longer SIP 
sockets or DIP sockets when available for uniform package 
alignment. Socket manufacturers are Aries Electronics, 
Inc., Frenchtown, NJ; Garry Manufacturing, New 
Brunswick, NJ; Robinson-Nugent, New Albany, IN; and 
Samtec Electronic Hardware, New Albany, IN. 


For further information refer to Appnote 22 in the current 
Siemens Optoelectronic Data Book. 


OPTICAL CONSIDERATIONS 


The .160" high characters of the DL2416T gives readability 
up to eight feet. The user can build a display that enhances 
readability over this distance by proper filter selection . 


Using filters emphasizes the contrast ratio between a lit 
LED and the character background. This will increase the 
discrimination of different characters. The only limitation is 
cost. Remember to take into consideration the ambient 
lighting environment for the best cost/benefit ratio for filters. 


Incandescent (with almost no green) or fluorescent (with 
almost no red) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are an inexpensive and 
effective way to strengthen contrast ratios. The DL2416T is 
a standard red display and should be matched with long 
wavelength pass filter in the 600 nm to 620 nm range. For 
displays of multiple colors, neutral density grey filters offer 
the best compromise. 


Additional contrast enhancement can be gained by 
shading the displays. Plastic band-pass filters with built-in 
louvers offer the next step up in contrast improvement. 
Plastic filters can be improved further with anti-reflective 
coatings to reduce glare. The trade-off is fuzzy characters. 
Mounting the filters close to the display reduces this effect. 
Take care not to overheat the plastic filter by allowing for 
proper air flow. 


Optimal filter enhancements are gained by using circular 
polarized, anti-reflective, band-pass filters. The circular 
polarizing further enhances contrast by reducing the light 
that travels through the filter and reflects back off the 
display to less than 1%. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, 
NJ; SGL Homalite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized 
Corporation, Deer Park, NY, Hoya Optics, Inc., Fremont, 
CA. 


One last note on mounting filters: recessing displays and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several bezel 
manufacturers are: R.M.F. Products, Batavia, IL; Nobex 
Components, Griffith Plastic Corp., Burlingame, CA; Photo 
Chemical Products of California, Santa Monica, CA; |.E.E.- 
Atlas, Van Nuys, CA. 


Refer to Siemens Appnote 23 for further information. 
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SIEMENS 


DL3416 


.225" Red, 4-Character 16 Segment Plus Decimal 





FEATURES 


® 0.225" x 0.192 Magnified Monolithic Character 

* Wide Viewing Angle, X Axis +45°, Y Axis +55° 

* Close Multi-line Spacing, 0.8" Centers 

* Rugged Solid Plastic Encapsulated Package 

¢ Fast Access Time, 110 ns at 25°C 

© Full Size Size for Stationery Equipment 

© Built- in Memory 

* Built- in Character Generator 

* Built- in Multiplex and LED Drive Circuitry 

® Each Digit Independently Addressed 

© Independent Cursor Function 

® 17th Segment for Improved Punctuation Marks 

® Memory Clear Function 

¢ Display Blank Function for Blinking and 
Dimming 

* End Stackable, 4 Character Package 

* Intensity Coded for Display Uniformity 

© Extended Operating Temperature Range: 
—40°C to +85°C 

* Wave Solderable 

¢ 400% Burned in and Tested 

* Superior ESD Immunity 





Alphanumeric Intelligent Display® 
With Memory/Decoder/Driver 
Preliminary Data Sheet 


Package Dimensions in Inches (mm) 


NIA | NII 
IN ZIM 














|. 1.30 (33.02) max, (208) 


pin 1 indicator 
part no. 
EIA date code 
intensity code 


A 013416 
SIEMENS _YYWW 
160 +.010 
(4.06+.25) 


Tolerance: 
XX = .01 (.25) 
XXX = .005 (.127) 


DESCRIPTION 


The DL3416 is a four digit display module with16 segments plus 
a decimal and a built-in CMOS integrated circuit. 


The integrated circuit contains memory, ASCII ROM decoder, 
multiplexing circuitry, and drivers. Data entry is asynchronous 
and can be random. A display system can be built using any 
number of DL3416s since each digit in any DL3416 can be 
addressed independently and will continue to display the 
character last stored until replaced by another. 


System interconnection is also straightforward. The least 
significant two address bits (AO A1) are normally connected to 
the like named inputs of all DL3416s in the system. With four 
chip enables, four DL3416s (16 characters) can easily be 
interconnected without a decoder. 


Alternately, one-of-n decoder ICs can be used to extend the 
address for large displays. 


Data lines are connected to all DL3416s directly and in parallel, 
as is the write line (WR). The display will then behave as a write- 
only memory. 


All products are 100% burned in and tested, then subjected to 
outgoing AQL's of 0.25% for brightness matching, visual 
alignment, and dimensions, 0.065% for electrical and functional. 
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TOP VIEW Maximum Ratings 

















SUPPIY Voltage; Vig. nssercromasendiarecesties -0,5 to +6.0 Vdc 
eee see Voltage, Any Pin Respect 
Bee EN 200 IAB MNO. SS 18 12 tovGNDe) Sos. enianeieiaew ests -0.5 to (V,,, +0.5) Vdc 
Operating Temperature .............ccccceeeees -40°C to +85°C 
Storage Temperature ........ccceeeeee —40°C to +100°C 
Relative Humiidity (non condensing) @ 85°C ........... 85% 
Maximum Solder Temperature, .063" (1.59mm) Pa 
below Seating Plane, t<5 sec. o... eee 260°C zs 
=e 
Optical Characteristics ES 
. : . . Spectral Peak Wavelength .........0..ccccceees 660 nm typ. ia 
" in Slee si A ee Magnified Digit Size. ......cccc..cscscsseeesseeesee. 0.225" X 0.192" 
2 CE Chip Sia 13° NC Time Averaged Luminous Intensity 
3 CE3 Chip Enable 14 BL Blanking (100% brightness, Mis delecscaed tuastantiaasdiaae 0.5 med/digit min. 
4 CE4 Chip Enable 15 NC 8 Segments/Digit, V,., = SV... eee 1.0 mcd/digit typ. 
5 CLR Clear 16 DO Data Input LED to LED Intensity Matching..................... 1.8:1.0 max. 
6 Voc 17 D1 Data Input Device to Device Intensity Matching 
7 ~~ AQ Digit Select 18 = D2 Data Input (ONE DIN) Sa.2. iia Riad otic tea eee 1.5:1.0 max. 
: alee Select ss ne a eae Bin to Bin Intensity Matching ........0..00ccc. 1.9:1.0 max. 
rite aia INnpu ‘ i ; 
10 CUCursor Select 21. D5 Data input oe fee pole HOU Maas) +45° 
41 CUE Cursor Enables 22 Dé Data Input OFIZOMA os. seessss esses ieceessssetecseseesecsnseteecennneanen + 
Ve itiCal cccs:ccrectiecda ries ba ceseat henge eatesalagessteezgedeeecaie +55° 
DC CHARACTERISTICS 


Parameter 


Vog= 5V 


log!” 4 Digitis on 
10 segments/digit 


(1.2) 
Ig Cursor 





|, (all inputs) 


V,.= 0.8 V, Vi,= 5V 


Vac= 5V £0.5V 








Ig Blank | | 20 | so 5] 4. o |2. Vie= SV, BL=0.8V 
LE 


Vig= SV £0.5V 


Notes: 1. Measured at 5 sec. 
2. 60 sec. maximum duration. 
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AC CHARACTERISTICS Guaranteed Minimum Timing Parameters @ V,,=4.5 V <V,, $5.5 V 


Parameter 
Chip Enable Hold Time 
Address Set Up Time 


Cursor Set Up Time 


Chip. Enable Hold Time 


Address Hold Time 
Cursor Hold Time 
Clear Disable Time 
Write Time 

Data Set Up Time 
Data Hold Time 
Clear Time 
Access Time 


Notes: 1. V.,=4.5 is worst case. All timing parameters improve 
as V., increases. 
2. Access time T,.9=Ty5 + Ty + Toy: 
3. Ta ,=time to clear ch. RAM, cursor RAM, counter 


RAM, counter chain, and the display. 
4. Topp=must be inactive before next write cycle. 


LOADING DATA 


Setting the chip enable (CE1, CE2, CE3, CE4) to their 
true state will enable data loading. The desired data 
code (DO-D6) and digit address (AO, A1) must be held 
stable during the write cycle for storing new data. 


Data entry may be asynchronous and random. (Digit 0 
is defined as right hand digit with A1 = A2= 0.) 


To clear the entire internal four-digit memory, hold the 
clear (CLR) low for one complete display multiplex 
cycle, 15 mS minimum. The clear function will clear 
both the ASCII] RAM and the cursor RAM. Loading an 
illegal data code will display a blank. 


TYPICAL LOADING DATA STATE TABLE 


rc 


com 





TIMING CHARACTERISTICS 
WRITE CYCLE WAVEFORMS 


CE, CE2 | | 
CE3, CE4 | 


<_—_— Toes ae TCEH a 


CU, AO, Al ! 





| | | 
p—Two == lw —1 
| 


| 
ae ei 
00-D6 x 
: | 


be— Tg —=—Tp4 








2.3 —_>- oor 4V 
Timing Measurement _ wv 
Voltage Levels OV 





BL CE1 CE2 CE3 CE4 CUECU WRCLR] A1 AO D6 DS D4 D3 D2 D1 ie ae 


rcs<KIrrueArKK KK RK 
ruK OTL KKK KK 
rrrruK KKK &K 
-rrrocK KKK 


Ww 
H 
X 
X 
X 
X 
H 
L 
L 
L 
L 
H 
L HOL 
X 

L 


H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 
H 
H 
H 


TMI K TTT rTK KKK XK 
xmrcKeKOroK rrr rTK KK KK 
- KOK OOOO aK Ko KK XK 
- KO uM OHO ae KK KK 
cn ee > dO eS 
GBe-TrTrrzrTiérTsTwzcrTirgTsTiéTsTt 


«x 
x 


previously loaded display 





X 


HrrreK KKK x 
meer KKK KK 
Tr rorT KKK KK 
DAMDODNOMODADM ® 
Lees a © ee © p> © ee + le 8 pe 0 pe 6 iv) 
eceeccmmmmmmm 
mmmm~<<<<«<< 


blank display 


LL oH 


x 
=x 
G) 


LU 


m 


clears character display 
see character code 


see character set 
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LOADING CURSOR FIGURE 1. FLASHING CIRCUIT FOR DL3416 USING 
A555 


Setting the chip enables (CE1, CE2, CE3, CE4) and 
cursor select (CU) to their true state will enable cursor 
loading. A write (WR) pulse wiil now store or remove a 
cursor into the digit location addressed by AO, At, as 
defined in data entry. A cursor will be stored if DO=1 and 
will be removed if DO=0. Cursor will not be cleared by the 
CLR signal. The cursor (CU) pulse width should not be 
less than the write (WR) pulse or erroneous data may 
appear in the display. 


lf the cursor is not needed, the cursor enable signal 
(CUE) may be tied low to disable the display of the cursor 
function. Pulsing CUE will give a flashing cursor. If the 
cursor has been loaded to any or all positions in the 
display, then CUE will control whether the cursor(s) or the 
characters appear. CUE does not affect the contents of 
cursor memory. 


DISPLAY BLANKING 


Blank the display by loading a blank or space into each G 
digit of the display or by using the (BL) display blank 
input. 


R1 


























Setting tthe (BL) input low does not affect the contents of 
either data or cursor memory. A flashing display will result Vee Wie Wee 
by pulsing (BL). A flashing circuit can be constructed 
easily using a 555 astable multivibrator. 


Figure 1 illustrates a circuit in which varying R14 
(100K ~ 10K) will have a flash rate of 1Hz~10Hz. 


The display can be dimmed by pulsing the (BL) at a 
frequency sufficiently fast to not interfere with the internal 
clock. This clock frequency may vary from 200 Hz to 






1.3KHz. The dimming signal frequency should be 2.5KHz Vee Ce 
or higher. Dimming the display also reduces power Fc 
consumption. Ji0p 
See Figure 2 for a simple dimming circuit using a 556. to BL 


Adjusting potentiometer R2 will dim the display through on DL3416 
frequency modulation (2.5 KHz to 4.4 KHz). Adjusting 
potentiometer R3 will dim the display by increasing the 


negative pusle width (10% to 50%). 


LOADING CURSOR STATE TABLE 


BL CE1 CE2 CE3 CE4 CUE A1 AO D6 D5 D4 D3 D2 D1 DO 


previously loaded display 
display previously stored cursors 
L X -K X xX 
X %X% X xX 
X xX X X 
X 
xX 


2 
5 
Bl 


<< 
Treirirrreeriiits 


xX xX x 


H 
L 
H 
LE X xX 


X 
isable cursor display 

H xX xX XK X 
display stored cursors 


<x)/ DTrErTrroirrcriTwigte 
xIxKMITITIITL 
xErKITITIILTIXxK x 
<CxK OOOO KK 
<x ae re 
Roe el: ee 
Eee eee | 
DOOBETDOOD 
mmmmgenmmmm 
@>> HOHE M@> > > 
een 8 Oe eee 


= don't care g-% 
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INTERNAL BLOCK DIAGRAM 
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SC/ 
Multiplexer' 


L\ 
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Dur O]a 
oe elie 


D6p5D4p3D2p ;D0 


TYPICAL SCHEMATIC FOR 16 DIGITS 





CHARACTER SET 








All other input codes display “blank” 


DL3416 
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DESIGN CONSIDERATIONS 


For details on design and applications of the DL3416 
using standard bus configurations in multiple display 
systems, or parallel |/O devices, such as the 8255 with an 
8080 or memory mapped addressing on processors such 
as the 8080, Z80, 6502, 8748, or 6800, refer to Appnote 
14 and 20 in the current Siemens Optoelectronic Data 
Book. 


ELECTRICAL & MECHANICAL 
CONSIDERATIONS 


VOLTAGE TRANSIENT SUPPRESSION 


We strongly recommend that the same power supply be 
used for the display and the components that interface 
with the display to avoid logic inputs higher than V,,. 
Additionally, the LEDs may cause transients in the power 
supply line while they change display states. The com- 
mon practice is to place .01 uF capacitors close to the 
displays across V.,, and GND, one for each display, and 
one 10 uF capacitor for every second display. 


ESD PROTECTION 


The metal gate CMOS IC of the DL3416 is extremely 
immune to ESD damage. However, users of these devices 
are encouraged to take all the standard precautions, 
normal for CMOS components. These include properly 
grounding personnel, tools, tables, and transport carriers 
that come in contact with unshielded parts. Where these 
conditions are not, or cannot be met, keep the leads of 
the device shorted together or the parts in anti-static 
packaging. 


SOLDERING CONSIDERATIONS 


THE DL3416 can be hand soldered with SN63 solder 
using a grounded iron set to 260°C. 


Wave soldering is also possible following these condi- 
tions: Preheat that does not exceed 93°C on the solder 
side of the PC board or a package surface temperature of 
85°C. Water soluble organic acid flux (except carboxylic 
acid) or resin-based RMA flux without alcohol can be 
used. 


Wave temperature of 245°C +5°C with a dwell between 
1.5 sec. to 3.0 sec. Exposure to the wave should not 
exceed temperatures above 260°C for five seconds at 
0.063" below the seating plane. The packages should not 
be immersed in the wave. 


POST SOLDER CLEANING PROCEDURES 


The least offensive cleaning solution is hot D.!. water 
(60°C) for less than 15 minutes. Addition of mild saponifi- 
ers is acceptable. Do not use commercial dishwasher 
detergents. 


For faster cleaning, solvents may be used. Exercise care 
in choosing solvents as some may chemically attack the 
nylon package. Maximum exposure should not exceed 
two minutes at elevated temperatures. Acceptable 
solvents are TF (trichorotrifluorethane), TA, 111 Trichlo- 
roethane, and unheated acetone. 


Note: Acceptable commercial solvents are: Basic TF, Arklone 
P, Genesoilve D, Blaco-tron TF, Freon TA, Genesolve DA, 
and Blaco-tron TA. 


Unacceptable solvents contain alcohol, methanol, 
methylene chloride, ethanol, TP35, TCM, TMC, TMS+, TE, 
or TES. Since many commercial mixtures exist, contact a 
solvent vendor for chemical composition information. 


Some major solvent manufacturers are: Allied Chemical 
Corporation, Specialty Chemical Division, Morristown, Nu; 
Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI; 
E.!. DuPont de Nemours & Co., Wilmington, DE, 


For further information refer to Appnotes 18 and 19 in the 
current Siemens Optoelectronic Data Book. 


An alternative to soldering and cleaning the display 
modules is to use sockets. Eighteen pin DIP sockets .600° 
wide with .100" centers work well for single displays. 
Multiple display assemblies are best handled by longer SIP 
sockets or DIP sockets when available for uniform package 
alignment. Socket manufacturers are Aries Electronics, 
inc., Frenchtown, NJ; Garry Manufacturing, New 
Brunswick, NJ; Robinson-Nugent, New Albany, IN; and 
Samtec Electronic Hardware, New Albany, IN. 


For further information refer to Appnote 22 in the current 
Siemens Optoelectronic Data Book. 


OPTICAL CONSIDERATIONS 


The .225" high characters of the DL3416 gives readability 
up to eight feet. The user can build a display that enhances 
readability over this distance by proper filter selection . 


Using filters emphasizes the contrast ratio between a lit 
LED and the character background. This will increase the 
discrimination of different characters. The only limitation is 
cost. Remember to take into consideration the ambient 
lighting environment for the best cost/benefit ratio for filters. 


Incandescent (with almost no green) or fluorescent (with 
almost no req) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are an inexpensive and 
effective way to strengthen contrast ratios. The DL3416 is a 
standard red display and should be matched with long 
wavelength pass filter in the 600 nm to 620 nm range. For 
displays of multiple colors, neutral density grey filters offer 
the best compromise. 


Additional contrast enhancement can be gained by 
shading the displays. Plastic band-pass filters with built-in 
louvers offer the next step up in contrast improvement. 
Plastic filters can be improved further with anti-reflective 
coatings to reduce glare. The trade-off is fuzzy characters. 
Mounting the filters close to the display reduces this effect. 
Take care not to overheat the plastic filter by allowing for 
proper air flow. 


Optimal filter enhancements are gained by using circular 
polarized, anti-reflective, band-pass filters. The circular 
polarizing further enhances contrast by reducing the light 
that travels through the filter and reflects back off the 
display to less than 1%. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, 
NJ; SGL Homalite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized 
Corporation, Deer Park, NY, Hoya Optics, Inc., Fremont, 
CA. 


One last note on mounting filters: recessing displays and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several bezel 
manufacturers are: R.M.F. Products, Batavia, IL; Nobex 
Components, Griffith Plastic Corp., Burlingame, CA; Photo 
Chemical Products of California, Santa Monica, CA; |.E.E.- 
Atlas, Van Nuys, CA. 


Refer to Siemens Appnote 23 for further information. 
DL3416 
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FEATURES 


.43" High, Dot Matrix Characters 
Wide Viewing Angle +75° 


® 96 Character ASCII Set - Both Upper Case 


and Lower Case Characters 

Fully Encapsulated, Rugged Solid Plastic 
Package 

Built-in Memory 

Built-in Character Generator 

Built-in Multiplex and LED Drive Circuitry 
Built-in Lamp Test 

Intensity Control (4 levels) 
Microprocessor Bus Compatible 
Intensity Coded for Display Uniformity 
Single 5-Volt Power Supply 

X/Y Stackable 

Available in High Efficiency Red and Green 





HIGH EFFICIENCY RED DLO4135 
GREEN DLG4137 


.43" SINGLE CHARACTER 


5X7 DOT MATRIX Intelligent Display® 


with MEMORY/DECODER/DRIVER 


Package Dimensions in inches (mm) 


<—.500 max 
12.7) 


-100 (2.54) 


Device 
marking 


Vv, 


begins 
over pin 1 


SNAWAIS 
Sety O10 








EIA date Luminous 
code _ intensity code 


TOLERANCE: J | 


XX = +.02(51) (2.54) 


XXX = .010 (.254) 


300_,| 
(7.62) 


DESCRIPTION 


The DLO4135/DLG4137 are single digit 5x7 dot matrix Intelli- 
gent Display devices with 0.43 character height. The built-in 
CMOS integrated circuit contains memory, ASCII character 
generator, LED multiplexing and drive circuitry; thereby eliminat- 
ing the need for additional circuitry. They will display the 96 
ASCII characters. 


These devices are TTL and microprocessor compatible and 
offer the possibility of cascading the displays, allowing for multi- 
character messages. These displays were designed for viewing 
distances of up to 20 feet. They require a single 5-volt power _ 
supply and parallel ASCII input. 


All products are 100% burned-in and tested, then subjected to 
out-going AQL's of .25% for brightness matching, visual 
alignment and dimensions, .065% for electrical and functional. 


Important: Refer to Appnote 18, “Using and Handling Intelli- 
gent Displays.” Since this is a CMOS device, normal precau- 
tions should be taken to avoid static damage. 
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Maximum Ratings 


Wegpi ANGO! (MAN) suc sesnse ie teieseeg gastos ~0.5 to +7.0 Vdc 
Voltage, Any Pin 
Respect to GND... eee -0.5 to V,,, +0.5 Vde 
Operating Temperature ......... cece -40°C to +85°C 
Storage Temperature 0.0... eee -—40°C to + 100°C 
Maximum Solder Temperature, .063" 

below Seating Plane, t<5 S@C. occ ccceseeeees 260°C 
Relative Humidity @ 85°C (non condensing) ............ 85% 


Optical Characteristics (Typical) @ 25°C 
Time Averaged Luminous Intensity/Dot @ 5 V 


DOAN SS: fot scerescastcastorartetetcanstelosacsaetaies 1500 cd typ. 

DEG4SI37 fect hie Arete ween ies 1500 cd typ. 
DIGitSIZOs cbc otiancatinsuinimnineiiaveuds aan 0.43" 
Viewing Angle (Note 1) .....cccccccceseceeceeeeesseeserees +75° 
Spectral Peak Wavelength 

IL:O41 Sos t Nisiier ct toes tad eeeme tie tes 635 nm typ. 

DUE GAAS 7 ters eehs nadeivecdvitedacach ers Gaui evere caavtestas 565 nm typ. 
Dot to Dot Intensity Ratio... 1.8:1.0 max. 





DC cas aE a 










| aoc | 


Parameter | Min. | Typ./Max. 


ais feral " 


+25°C 


|, (all inputs) | 


[eee 


Notes: 

1. “Off Axis Viewing Angle” is here defined as: “the minimum 
angle in any direction from the normal to the display surface 
at which any part of any dot in the display is not visible.” 


aoe unooe 


oO 
4 
BS 


Nh 
(o) 


ie 


a 2@ep 
fos | | [os 
[5.0 | 5.5 45 |5.0 | 5.5 


cmt pp 


& 


Timing Parameters @ 25°C, V,. = 5.0V+0.5V 


srt [mew van 
Teg [ORB Enab SUD [TO 
fe 
= 
a 










Data Hold 
Chip Enable Hold 


TIMING CHARACTERISTICS 
WRITE CYCLE WAVEFORMS 















DATA 


Begone: 
BLO = BL1 = 


Vo = WR = 5.0 V 
BLO = BL1=0¥V 


Wes V405¥ 













Veg= 5V 40.5 V 
Veo= 5V 40.5 V 


on 
sd 
ro) 
an 
a 


2. This display contains a CMOS Integrated circuit. Normal CMOS 
handling precautions should be taken to avoid damage due to 


high static voltages or electric fields. See Appnote 18. 


3. Unused inputs must be tied to an appropriate logic voltage level 


(either V + or GND). 
4. Veg = 5.0 VDC +10%. 


5. Clean only in water, isopropyl alcohol, freon TF, or TE (or equivalent). 


DLO4135/DLG4137 
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TOP VIEW PIN FUNCTIONS 







OnN OAR WN = 





LAMP TEST 


When the lamp test (LT) is activated, all dots on the 
display are illuminated at '/7 brightness. The lamp test 
function is independent of write (WR) and the settings of 
the blanking inputs (BLO, BL 1). 


This convenient test gives a visual indication that all dots 
are functioning properly. Lamp test also may be used as 
a cursor function or pointer which does not destroy 
previously displayed characters. 


LOADING DATA 

Loading data into the DLO4135/DLG4137 is straightfor- 
ward. Chip enable (CE) should be present and stable 
during a write pulse (WR). Parallel data information 
should be stable for the minimum time (T,,) and held for 
T, after write has gone high. No synchronization is 
necessary and each character will continue to be 
displayed until it is replaced with another. Multiple 
displays may be stacked together with only an additional 
decoder IC for chip enable decoding. 


Note 6: Either BLO or BL1 should be held high for display to 
light up. 


Pin | Function | Pin | 
a 
pe [rere 


DO.Data LSB 






















Brightness Level 
Bink fo 
‘ Brightness fo | 
‘v2 Brightness 

1 


Full Brightness 


DATA LOADING EXAMPLE 


Data Input 
D6 D5 D4 D3 D2 Di DO 


X|X|X |X| xX] X]xX 





X = don't care 
NC = no change 


DLO4135/DLG4137 
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16 DIGITS INTERCONNECTION 


Intelligent 
Display Devices 





THESE CODES DISPLAY BLANK 


Notes: 1. High = 1 level. 
2. Low = 0 level. 
3. Upon power up, the device will initialize in a random state. 
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SIEMENS 





HIGH EFFICIENCY RED DLO7135 
GREEN DLG7137 


.68" SINGLE CHARACTER 


5X7 DOT MATRIX Intelligent Display® 
with MEMORY/DECODER/DRIVER 









Package Dimensions in inches (mm) 


Device Marking 

























(45) : : : 
a Indicator coats Over diam. ref. 
f orstr3H nis 
ref. POW 
f OOOO 
800 OOOO - 
2 | (20.32) Lo SEH OOOOO (17.27) 
typ IOWOO) 
ee ft MQOWMOD 
00 (284 96 OOO 
} 125 (3.18) is 
EIA Date” SS Luminous .100 
Code oop. |g MEY Ago eet) 
160 (7.49) 2 (381) NE: 
(4.06) 





325 
a.26) 


DLO7195 «= _Z iN 
(12.70) 


ref. 
Tolerance (unless otherwise specified): 
XX = +.02 (.51) 
XXX = .010 (.254) 





FEATURES 


-68" High, Dot Matrix Characters 

Wide Viewing Angle +75° 

96 ASCII Character Set - Both Upper and 
Lower Case 

Fully Encapsulated, Rugged Solid Plastic 
Package 

Built-in Memory 

Built-in Character Generator 

Built-in Multiplex and LED Drive Circuitry 
Built-in Lamp Test 

Intensity Control (4 levels) 
Microprocessor Bus Compatible 
Intensity Coded for Display Uniformity 
Single 5-Volt Power Supply 

X/Y Stackable 

Available in High Efficiency Red and Green 


DESCRIPTION 


The DLO7135/DLG7137 are single digit 5x7 dot matrix Intelli- 
gent Display devices with 0.68 character height. The built-in 
CMOS integrated circuit contains memory, ASCII character 
generator, LED multiplexing and drive circuitry; thereby eliminat- 
ing the need for additional circuitry. The DLO7135/DLG7 137 will 
display 96 ASCII characters. 


These devices are TTL and microprocessor compatible and 
offer the possibility of cascading the displays, allowing for multi- 
character messages. These displays were designed for viewing 
distances of up to 30 feet. They require a single 5-volt power 
supply and parallel ASCII input. 


All products are 100% tested, then subjected to out-going 
AQL’s of 0.25% for brightness matching, visual alignment and 
dimensions, 0.065% for electrical and functional, 


Important: Refer to Appnote 18, “Using and Handling Intelli- 
gent Displays.” Since this is a CMOS device, normal precau- 
tions should be taken to avoid static damage. 
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Maximum Ratings 


Msg. RENE (MAK) Co baents soticomlanenialitas -0.5 to +7.0 Vde 
Voltage, Any Pin 
Respect to GND .......0 ee —0.5 to (V,,, +0.5) Vde 
Operating Temperature .......... eee —40°C to +85°C 
Storage Temperature ......0...00ccceeee —40°C to +100°C 
Maximum Solder Temperature, .063" 

below Seating Plane, t<5 S@C. oo... eee ceseeeee: 260°C 
Relative Humidity @ 85°C (non condensing) ............ 85% 


Optical Characteristics (Typical) @ 25°C 
Time Averaged Luminous Intensity/Dot @ 5 V 


PEO ZA Ss sence as eee eclessasensedicencescesesetoree ees 1500 pcd typ. 

PIEGPVB 7 isin cccecactiutncs ba cbdaieescavita duow hetboceees 1500 pcd typ. 
DIGIt- SIZE. c8ccieted ekecheveee create eee ne 0.68" 
Viewing Angle (Note 1) .......cccccececescesseeesseeeseseesaeens +75° 
Spectral Peak Wavelength 

DOP 135) sc ebacvcrdisecctesevettuetitstacn teow sbente 635 nm typ. 

DEGTAST sccicesscecdeh ic oscta tesa tants ab antedecbeebecetiees 565 nm typ. 
Dot to Dot Intensity Ratio... 1.8:1.0 max. 
DC CHARACTERISTICS 


Parameter 


ly (20 dots on) 


epee 
Eanes aoe 8 (Ce Be 


Notes: 

1. “Off Axis Viewing Angle” is here defined as: “the minimum 
angle in any direction from the normal to the display surface 
at which any part of any dot in the display is not visible.” 





Timing Parameters @ 25°C, V,.. = 5.0V+0.5V 


= 










Data Hold 
Chip Enable Hold 


Access Time 


TIMING CHARACTERISTICS 
WRITE CYCLE WAVEFORMS 








DATA 





pA Var eee [lie ee Palas Conditions 


155 | 200 125 | 160 105 }135 | mA co= OV 
i = BL1 = SV 


Bf - 

w= 5V£0.5V 
v, c= 5V+405V 
Vog = 9 V £0.5 V 


2. This display contains a CMOS Integrated circuit. Normal CMOS 
handling precautions should be taken to avoid damage due to 


high static voltages or electric fields. See Appnote 18. 


3. Unused inputs must be tied to an appropriate logic voltage level 


(either V + or GND). 
Veg = 5.0 VDC £10%. 


- 


5. Clean only in water, isopropyl alcohol, freon TF, or TE (or equivalent). 


DLO7135/DLG7 137 
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TOP VIEW PIN FUNCTIONS 


Pin 1 Indicator 











LAMP TEST 


When the lamp test (LT) is activated, all dots on the 
display are illuminated at '/7 brightness. The lamp test 
function is independent of write (WR) and the settings of 
the blanking inputs (BLO, BL1). 


This convenient test gives a visual indication that all dots 
are functioning properly. Lamp test also may be used as 
a cursor function or pointer which does not destroy 
previously displayed characters. 


LOADING DATA 

Loading data into the DLO7135/DLG7137 is straightfor- 
ward. Chip enable (CE) should be present and stable 
during a write pulse (WR). Parallel data information 
should be stable for the minimum time (T,,) and held for 
T,,, after write has gone high. No synchronization is 
necessary and each character will continue to be 
displayed until it is replaced with another. Multiple 
displays may be stacked together with only an additional 
decoder IC for chip enable decoding. 


Note 6: Either BLO or BL1 should be held high for display to 
light up. 


16 DIGITS INTERCONNECTION 


+5 
GND 


BLo-BLi 
LT 
Do-De 
WR 


Ao-A3 


Pin | 
Pe Troaerer [oe 















DO Data Input LSB 


D1 Data Input 


DIMMING AND BLANKING THE DISPLAY 


Brightness Level 
[Bink | 


‘t+ Brightness 
fo Brightness 1 


Full Brightness 


DATA LOADING EXAMPLE 


Data Input 
CE WRBLOBLi LT}D6 DS D4 D3 D2 D1 DO 


X|XPXIX| XXX 


X = don't care 
NC = no change 


2-34 
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CHARACTER SET — 96 Characters 


ASCII 
CODE 





Notes: 1. High = 1 level. 
2. Low = O level. 
3. Upon power up, the device will initialize in a random state. 
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FEATURES 


Dot Matrix Replacement for DL1414T 
0.145" High, Dot Matrix Character 

128 Special ASCII Characters for English, 
German, Italian, Swedish, Danish, and 
Norwegian Languages 

* Wide Viewing Angle: X Axis +50°, Y Axis +75° 
* Close Vertical Row Spacing, 0.800" Centers 
Fast Access Time, 110 ns at 25° C 
Compact Size for Hand Held Equipment 
Built- in Memory 

Built-in Character Generator 

Built-in Multiplex and LED Drive Circuitry 
Direct Access to Each Digit Independently 
and Asynchronously 

¢ TTL Compatible, 5 Volt Power 

*® Low Power Consumption, 2 mA per 
Character Typical 

Intensity Coded for Display Uniformity 
Extended Operating Temperature Range: 
—40°C to +85°C 

End Stackable, 4 Character Package 


e 





rep DLR1414 
HIGH EFFICIENCY RED DLO1414 
GREEN DLG1414 


.145" 4-Character, Dot Matrix 
Alphanumeric Intelligent Display’ 
With Memory/Decoder/Driver 


Package Dimensions in Inches (mm) 


- 012 (.90) 
+ .002 (.05) 


12 pl. 


600.020 
(15.24.51) 


210 


700 max. I. 
treme (17.78) - ee) 


Luminous 
Intensity 010 (.25) 4 pt. 


Part Nurnb 
at nares Code be .070 (1,78) # .003 (.08) 4 pl. 


Pin Indicator DLX 1414 
.050 (1.27) 4 ple .240 (6.10) 


‘4 SIEMENS YY 
Be en 


-160+.020 
(4.06.51) EIA Date Code 


—m| jae .100 (2 54) 10 pl. 
. at Seating Plane 
096 (2.41) 018 (.46) 12 pl. 


rel. Tolerance: .XXX +.01 (.254) 


DESCRIPTION 


The DLR/DLO/DLG1414 is a four digit 5x7 dot matrix display 
module with a built-in CMOS integrated circuit. This display is a 
drop-in dot matrix replacement for the DL1414T with segmented 
characters. 


The integrated circuit contains memory, ASCII ROM decoder, 
multiplex circuitry and drivers. Data entry is asynchronous and 
random. A display system can be built using any number of 
DLX1414s since each character in any DLX1414 can be 
addressed independently and will continue to display the 
character last stored until replaced by another. 


System interconnection is very straightforward. The least 
significant two address bits (AO, A1) are normally connected to 
the like named inputs of all displays in the system. Data lines are 
connected to all DLX1414s directly and in parallel as is the write 
line (WR). The display then will behave as a write only memory. 


The DLX1414 has several features superior to competitive 
device:. The character set consists of 128 special ASCII 
characters for English, German, Italian, Swedish, Danish, and 
Norwegian. 


See Appnotes 18, 19, 22, and 23 for additional information. 


2-36 


Maximum Ratings TOP VIEW Pin Function 

















































DC Supply Voltage ccc -0.5 to +7.0 Vde 1211109 8 7 1 D5 Data Input 
Input Voltage Levels Relative 2-04 Data Input 
to GND (all inputs) .............. ~0.5 to Veg +0.5 Vde r ae ae a 
Operating Temperature................ -—40°C to +85°C 5 Ao a S oe a 
Storage Temperature .............0..4. —40°C to +100°C 6 V g 
Maximum Solder Temperature, .063" (1.59 mm) 7 GND 
beiow Seating Plane, t<5 sec. oo... 260°C 8 Do Data Input (LSB) 
Relative Humiidity at 85°C oo... eeeeees 85% Q D1 Data Input 
. oon 10 D2 Data Input 
Optical Characteristics 11 D3 Data Input 
Spectral Peak Wavelength 12 D6 Data Input (MSB) 
ROG icictics 3 sectesdengaaiieeedtapeanieteieenass 660 nm typ. 
High Efficiency Red (HER) .............-. 630 nm typ. TIMING CHARACTERISTICS (V.-=4.5 v) 
GION 8s ccc Nee tet uh bee ies 565 nm typ. 20V 
Viewing Angle (off normal axis) AO, Al 0.8V 
HOPiZON tA 0... eee cseceeceteeeccescesececnessnetereesees +50° 
VOMtICal ss avec havte cn Anise toe ae +75° soy 
Character Height oo... ec ceececceeeerteeereeeeeeees 0.145" DO-D6 OBV 
Time Averaged Luminous Intensity! 
(100% brightness, Vec = 6 V) wR 20V 
ROG se Bedi siecdecce Mdaartooeh ria: 50 pcd/LED typ. O8V 
PIER i ssc testeteon irises onaestuseis 60 pcd/LED typ. 
GlOGN vested cetaceans 70 pcd/LED typ. 
LED to LED Intensity Matching ............. 4.8:1.0 max. 
LED to LED Hue Matching at Voc=5 V Note: These waveforms are not edge triggered. 
(Gr@@n ONLY) oo... cece ccceeeesecsseceeeeeens +2 nm max. 
Note: 
1. Peak luminous intensity values can be calculated by multiplying 
these values by 7. 
DC CHARACTERISTICS 
—40°C +25°C +85°C 
Parameter Min. Typ. Max.| Min. Typ. Max. | Min. Typ. Max Conditions 
loc 4 Digitis on 120 105 70 | 95 mA Vec=5 V 
20 dots/digit 
loc Blank 28 | 4.0 23 | 3.0 2.0] 25 Voc=WR=5 V 
Vin=0 V 
Ii, (all inputs) 30 120] 25 | 50 100] 20 | 40 Vin=0.8 V 
Vec= 5V 
A NC 
Vec=5 V+0.5 V 
eee Ee NS el ee 
AC CHARACTERISTICS Guaranteed Minimum Timing Parameters at V,,, =5.0 V 0.5 V 
Symbol | -40°C (ns) | +25°C (ns) | +85°C (ns) 
Address Set Up Time 10 10 
PUSS ee Ae 
Access Time Tacc 90 110 140 
Note: 1. Tacc=Set Up Time + Write Time + Hold Time. 
DLR/O/G1414 
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LOADING DATA STATE TABLE 


WR A1 AO D6 DS D4 D3 D2 D1 DO 


previously loaded displa 


DDNDONDAD 


H 
L 
L 
L 
L 
L 
L 
L 


see character code see Character set 





X = don't care 


TYPICAL INTERCONNECTION FOR 32 CHARACTERS 


V+ 
\V- 









028}D27 + 024}D23 D20;D19 D16}D15 D12;D11 08} D7 


DATA DO-D6 
ADDRESS AQ A1 


ADDRESS A2 
A3 

A4 

WRITE 


74138 
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BLOCK DIAGRAM 


Row Control Logic 
Row Drivers 


Display 





Columns 0 to 19 








Timing and Control Logic 


+128 +7 




























RAM Read Logic 

De ia] Column Enable 
Ds 7 Bit ASCII Code | , 8 ROM _ Column Data Latches and 
Da @) Bg] 128X395 Bit Column Drivers 
D, 5|Q]| ascii 
Be ‘| E} Character 
D; = 2 Decode 
Do 1) 4480 bits 

WR 

Ao 

Ai 

CHARACTER SET 









[po o | tf o | 3 | ie atea | 1 | 
ASCII | 0 | |_o | | 1 | 
CODE ie el as 
HEX 1 2 3 c ] pi 








a 











pa) 00. 
REE 
po | 1 | 
Pa [4 | 
rite 
; A 
| 





Notes: 1. High = 1 level. 


2. Low = 0 level. 
3. Upon power up, the device will initialize in a random state. 
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DESIGN CONSIDERATIONS 


For details on design and applications of the DLX1414 
using standard bus configurations in multiple display 
systems, or parallel I/O devices, such as the 8255 with an 
8080 or memory mapped addressing on processors such 
as the 8080, Z80, 6502, 8748, or 6800, refer to Appnote 15 
in the current Siemens Optoelectronic Data Book. 


ELECTRICAL & MECHANICAL 
CONSIDERATIONS 


VOLTAGE TRANSIENT SUPPRESSION 


We strongly recommend that the same power supply be 
used for the display and the components that interface 
with the display to avoid logic inputs higher than V,<. 
Additionally, the LEDs may cause transients in the power 
supply line while they change display states. The common 
practice is to place .01 mF capacitors close to the 
displays across V., and GND, one for each display, and 
one 10 mF capacitor for every second display. 


ESD PROTECTION 


The metal gate CMOS IC of the DLX1414 is extremely 
immune to ESD damage. However, users of these devices 
are encouraged to take all the standard precautions, 
normal for CMOS components. These include properly 
grounding personnel, tools, tables, and transport carriers 
that come in contact with unshielded parts. Where these 
conditions are not, or cannot be met, keep the leads of the 
device shorted together or the parts in anti-static packag- 
ing. 

SOLDERING CONSIDERATIONS 


The DLX1414 can be hand soldered with SN63 solder 
using a grounded iron set to 260°C. 


Wave soldering is also possible following these conditions: 
Preheat that does not exceed 93°C on the solder side of 
the PC board or a package surface temperature of 85°C. 
Water soluble organic acid flux (except carboxylic acid) or 
resin-based RMA flux without alcohol can be used. 


Wave temperature of 245°C +5°C with a dwell between 1.5 
sec. to 3.0 sec. Exposure to the wave should not exceed 
temperatures above 260°C for five seconds at 0.063" 
below the seating plane. The packages should not be 
immersed in the wave. 


POST SOLDER CLEANING PROCEDURES 


The least offensive cleaning solution is hot D.1. water 
(60°C) for less than 15 minutes. Addition of mild saponifi- 
ers is acceptable. Do not use commercial dishwasher 
detergents. 


For faster cleaning, solvents may be used. Carefully select 
solvents as Some may chemically attack the nylon 
package. Maximum exposure should not exceed two 
minutes at elevated temperatures. Acceptable solvents 
are TF (trichorotrifluorethane), TA, 111 Trichloroethane, 
and unheated acetone. 


Note: Acceptable commercial solvents are: Basic TF, 
Arklone P, Genesolve D, Blaco-tron TF, Freon TA, 
Genesolve DA, and Blaco-tron TA. 


Unacceptable solvents contain alcohol, methanol, 
methylene chloride, ethanol, TP35, TCM, TMC, TMS+, TE, 
or TES. Since many commercial mixtures exist, contact a 
solvent vendor for chemical composition information. 
Some major solvent manufacturers are: Allied Chemical 
Corporation, Specialty Chemical Division, Morristown, NJ; 
Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI; 
E.|. DuPont de Nemours & Co., Wilmington, DE. 


For further information refer to Appnotes 18 and 19 in the 
current Siemens Optoelectronic Data Book. 


An alternative to soldering and cleaning the display mod- 
ules is to use sockets. Eighteen pin DIP sockets .600" wide 
with .100" centers work well for single displays. Multiple 
display assemblies are best handled by longer SIP sockets 
or DIP sockets when available for uniform package align- 
ment. Socket manufacturers are Aries Electronics, Inc., 
Frenchtown, NJ; Garry Manufacturing, New Brunswick, Nu; 
Robinson-Nugent, New Albany, IN; and Samtec Electronic 
Hardware, New Albany, IN. 


For further information refer to Appnote 22 in the current 
Siemens Optoelectronic Data Book. 


OPTICAL CONSIDERATIONS 


The .145" high characters of the DLX1414 gives readability 
up to eight feet. The user can build a display that enhances 
readability over this distance by proper filter selection . 


Using filters emphasizes the contrast ratio between a lit LED 
and the character background. This will increase the 
discrimination of different characters. The only limitation is 
cost. Remember to take into consideration the ambient 
lighting environment for the best cost/benefit ratio for filters. 


Incandescent (with almost no green) or fluorescent (with 
almost no red) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are an inexpensive and 
effective way to strengthen contrast ratios. The DLR1414 is 
a standard red display and should be matched with long 
wavelength pass filter in the 600 nm to 620 nm range. For 
displays of multiple colors, neutral density grey filters offer 
the best compromise. 


The DLO1414 is a high efficiency red display and should be 
matched with a long wavelength pass filter in the 570 nm to 
590 range. The DLG1414 should be matched with a yellow- 
green band-pass filter that peaks at 565 nm. For displays of 
multiple colors, neutral density gray filters offer the best 
compromise. 


Additional contrast enhancement can be gained by shading 
the displays. Plastic band-pass filters with built-in louvers 
offer the next step up in contrast improvement. Plastic filters 
can be improved further with anti-reflective coatings to 
reduce glare. The trade-off is fuzzy characters. Mounting 
the filters close to the display reduces this effect. Take care 
not to overheat the plastic filter by allowing for proper air 
flow. 


Optimal filter enhancements are gained by using circular 
polarized, anti-reflective, band-pass filters. The circular 
polarizing further enhances contrast by reducing the light 
that travels through the filter and reflects back off the 
display to less than 1%. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, 
NJ; SGL Homalite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized 
Corporation, Deer Park, NY, Hoya Optics, Inc., Fremont, CA. 


One last note on mounting filters: recessing displays and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several bezel 
manufacturers are: R.M.F. Products, Batavia, IL; Nobex 
Components, Griffith Plastic Corp., Burlingame, CA; Photo 
Chemical Products of California, Santa Monica, CA; |.E.E.- 
Atlas, Van Nuys, CA. 


Refer to Siemens Appnote 23 for further information. 
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FEATURES 


Dot Matrix Replacement for DL2416T 
0.200" 5 x 7 Dot Matrix Characters 

128 Special ASCII Characters for English, 
German, Italian, Swedish, Danish, and 
Norwegian Languages 

Wide Viewing Angle: X Axis 50° Maximum, 
Y Axis +75° Maximum 

Close Multi-line Spacing, 0.8" Centers 
Fast Access Time, 110 ns at 25°C 

Full Size Display for Stationary Equipment 
Built-in Memory 

Built-in Character Generator 

Built-in Multiplex and LED Drive Circuitry 
Direct Access to Each Digit Independently 
and Asynchronously 


® Independent Cursor Function 
© Memory Function: Clears Character and 


Cursor Memory Simultaneously 

True Blanking for Intensity Dimming 
Applications 

End-Stackable, 4-Character Package 
Intensity Coded for Display Uniformity 
Extended Operating Temperature Range: 
-40°C to +85°C 

Superior ESD Immunity 

Wave Solderable 

TTL Compatible over Operating Temperature 
Range 

Interdigit Blanking 


See Appnotes 18, 19, 22, and 23 for additional 
information. 





rED DLR2416 
HIGH EFFICIENCY RED DLO2416 
GREEN DLG2416 


.200" 4-Character 5 x 7 Dot Matrix 
Alphanumeric Intelligent Display 
with Memory/Decoder/Driver 
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Display Devices 





Package Dimensions in Inches (mm) 
250 
-136 


.260 
(6.60) ref. 


600.020 
(15.24 +51) 


{ 


.012 (.30) 
+.002 (.05) 
18 pl. 

-070 (1.78) +.003 (.08) 

-010 (.25) 8 pl. 


A DLX2416 
SIEMENS YYWW 


ms 
260 (6.60) 
tt 


Luminous 
poe ae 100 16 pl. Intensity Code 
(2.41) (46) (2.54) at Seating Plane 
ref. +.002 (.05) 18 pl. 


(4.06 +.51) 


Tolerance: .XXX=+.01 (.25) 


DESCRIPTION 


The DLR/DLO/DLG2416 is a four digit 5x7 dot matrix display 
module with a built-in CMOS integrated circuit. This display is 
X/Y stackable. 


The integrated circuit contains memory, ASCI! ROM decoder, 
multiplexing circuitry and drivers. Data entry is asynchronous 
and can be random. A display system can be built using any 
number of DLX2416s since each digit can be addressed 
independently and will continue to display the character last 
stored until replaced by another. 


System interconnection is very straightforward. The least 
significant two address bits (AO, A1) are normally connected to 
the like-named inputs of all displays in the system. With two 
chip enables (CE1 and CE2) four displays (16 characters) can 
easily be interconnected without a decoder. 


Data lines are connected to all DLX2416s directly and in 
parallel, as is the write line (WR). The display will then behave 
as a write-only memory. 


The cursor function causes all dots of a digit position to 
illuminate at half brightness. The cursor is nota character, and 
when removed the previously displayed character will reap- 
pear. 





The DLX2416 has several features superior to competitive 
devices. True “blanking” allows the designer to dim the display 
for more flexibility of display presentation. Finally the CLR clear 
function will clear the cursor RAM and the ASCil character RAM 
simultaneously. 

The character set consists of 128 special ASCII characters for 
English, German, Italian, Swedish, Danish, and Norwegian. 


All products are subjected to out-going AQL’s of 0.25% for 
brightness matching, visual alignment and dimensions, 0.065% 
for electrical and functional . 
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Maximum Ratings ; TOP VIEW 


DC Supply Voltage .......c ce -0.5Vto+7.0Vdo 18.17 16 1514 13 12 11 10 
Input Voltage, Respect to GND 
(all Inputs)... eee -0.5 V to Veg +0.5 Vde 
Operating Temperature .....0.. cee ~40°C to +85°C 
Storage Temperature... -40°C to +100°C 
Relative Humidity at 85°C 0... eceeeereeeeees 85% 
Maximum Solder Temperature, 0.063" (1.59 mm) 
below Seating Plane, t<5 Sec oo... cece 260 °C 





hd A ee 123 456789 
Optical Characteristics 


te Peak Wavelength eee Pin Function Pin Function 
HER "sao nm typ. 1 CE Chip Enable 10 GND 
GIGI 22.2 rt casas toe Aah decoseeiesietsrioctscbeabadec 565 nmtyp. 2 CE2Chip Enable 11 DO Data Input 
roe eth neeas ; enaee pene (5.08 mm) 3  GLRClear 12 D1 Data Input 
on SV mney 4 CUE Cursor Enable 13 D2 Data Input 
ECL Cnn: Cnet an ae ae 60pcd/LEDtyp. 5 CUCursor Select | 14 D3 Data Input 
Lok Ut haes owen ton denieh eee cease aeusewtes be eiiae ve. 6 WR Write 15 D6 Data {Input 
GOIN: ecceens eich ee weld ic yp. 
LED to LED Intensity Matching 7 At Digit Select 16 D5 Data Input 
CN oY ool oa ests ane cee eana ah td 1.8:1.0max. 8 AO Digit Select ~ 17 D4 Data Input 
LED MStEDI Hue Matching (Green only) 9 Veco 18 BL Display Blank 
BLY a8 Woissosuitaraanyentbianeattnehey, +2 nm max. 
Viewing Angle (off normal axis) TIMING CHARACTERISTICS 
Horizontal ae wiaten woe cee aa otetae de Ace NCH e oeice ttiek puckne Means +50° max. WRITE CYCLE WAVEFORMS 
NGMtiCall < fo, enteerstcsdey cccth sotess Gis liesmealertee maaan +75° max. 





Note 1: Peak luminous intensity values can be calcu- Ei, CE2 x K ee 
aly Cu, CLR ! ! 


lated by multiplying these values by 7. —Tces—»! —»i Tceh 
Tcus | Teuh | 
; Telrd | \ | 
| | 
AO, Al 2.0V 
0.8V 





a + ! | 
00-D6 | ia i! A 2.0V 
it | oa 1 OBV 
| . | 
; r, | 2.0V 
{ ra, 0.8V 


ae ence 














| 
t : Tacc + 
DC CHARACTERISTICS 


Parameter 


bs , 80 dots on 


Cursor 
¥ dots @ 50% 


_ Blank 
hie (all inputs) 
V, (all inputs) 
V,, (all inputs) 
V 


cc 





DLR/DLO/DLG2416 


AC CHARACTERISTICS Guaranteed Minimum Timing Parameters @ V.,,.=5.0 V +0.5 


CES 


Ts 
tee Oe lt pene 


Cursor Hold Time 


Clear Disable Time 
Write Time 





ieee ee a ee 


Data Set Up Time 


Data Hold Time Tea 
i 


ACC 
Note: 1. Tacc=Set Up Time + Write Time + Hold Time. 


LOADING DATA ea eee! 

Setting the chip enable (CE1, CE2) to their true state will 
enable data loading. The desired data code (DO-D6) 
and digit address (AO, A1) must be held stable during 
the write cycle for storing new data. 


Data entry may be asynchronous and random. Digit 0 is 
defined as right hand digit with A1=A2=0. 


To clear the entire internal four-digit memory hold the 
clear (CLR) low for 1 us. All illuminated dots will be 
turned off within one complete display multiplex cycle, 1 
msec minimum. The clear function will clear both the 
ASCII RAM and the cursor RAM. 


TYPICAL LOADING DATA STATE TABLE 


ius) 


X 
X 
L 
H 
L 
L 


Cc 
X 
H 
X 
L 
L 
L 
L 
X 
L be ok 
X 

L 


Se. See, SE es Se ee 
> Gn Oe ae Oe Oe 
etl eed aaa Gl ST GN a aa (ld ae al 
mréxKIKITITrTIIrIKxK x 
CTO Le re Se 
ha Cae panes eames Cae Ce Cele (need ap ee Oe 
xx OKT OUTCK x 

xx<MOSKIOTFITTKX 


X = don't care 
LOADING CURSOR STATE TABLE 


| 
| 
| 
| 


D 
oe) 
fe 
mel 


L 


H 
L 
H 
L 


eM eo (hoy eerreiel| 
Cc 


Cc 
x 
X 
H 
H 
H 
H 
H 
X 
H 
X 


>, (an ane Sa a a ated te >. 4a ( >} 
ba ee a ee ed ee ed a la) 
Sr i See ee nO 
<Crmre-ereeerzs 
foie de ae ee ee ee 


L__CE1 CE2 CUECU WR CLR{A1 AO !1D6 DS D4 D3 D2 Di DO} 3 2 1 
E 


previously loaded display 


blank display 

L 

clears character displays 
see character code 





isable cursor display 
H X 
display stored cursors 








LOADING CURSOR eed 

Setting the chip enables (CE1, CE2) and cursor select 
(CU) to their true state will enable cursor loading. A write 
(WR) pulse will now store or remove a cursor into the digit 
location addressed by AO, A1, as defined in data entry. A 
cursor will be stored if DO=1 and will removed if DO=0. 
The cursor (CU) pulse width should not be less than the 
write (WR) pulse or erroneous data may appear in the 
display. 


If the cursor is not required, the cursor enable signal 
(CUE) may be tied low to disable the cursor function. For 
a flashing cursor, simply pulse CUE. If the cursor has 
been loaded to any or all positions in the display, then 
CUE will control whether the cursor(s) or the characters 
will appear. CUE does not affect the contents of cursor 
memory. 


mmmm~<~< </o 


H H Ek UE 


see character set 


w 


Mnnre eres aah 
Ai_ AO D6 DS D4 D3 D2 D1 DO 


previously loaded display 
display previously stored cursors 


X X X 


DOOMED DOODM 

mmmm gem mmmin 
>> SOSH? 
ee 8 8 8 ei 


=don'tcare M-=all dots on 
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DISPLAY BLANKING 

Blanking the display may be accomplished by loading 
a blank or space into each digit of the display or by 
using the (BL) display blank input. 


Setting the (BL) input low does not affect the contents 
of either data or cursor memory. 


A flashing circuit can easily be constructed using a 
555 astable multivibrator. Figure 1 illustrates a circuit 
in which varying R2 (100K~10K) will have a flash rate 
of 1Hz~10 Hz. 


FIGURE 1. FLASHING CIRCUIT FOR DLX2416 
USING A 555 


Vcc = 5.0V 





To BL pin 
on display 


FIGURE 1a. FLASHING (Blanking) TIMING 


LT Lt 


4 500ms-————> 
= 2Hz Blanking Frequency 


INTERNAL BLOCK DIAGRAM 


Display 


SIS IS RIOT RIP IO PS PISS SSI SP ASRS OPS IF TTR ALIS ES TORD 


Row Control Logic 
Row Drivers 


+128 +7 


Timing and Control Logic 


RAM Read Logic 
























D6 

pst 7 Bit ASCII Code ON es 
Dat 128 X 36 Bit 
p33], RAM ASCII 

D2 || Memory Curoy Character 
01 I~ Memory Decode 
Do | i 4X1 bit 4480 bits 
WR 

AO 

Al 












Column Data 


The display can be dimmed by pulse width modulating 
the (BL) at a frequency sufficiently fast to not interfere 
with the internal clock. The dimming signal frequency 
should be 2.5 KHz or higher. Dimming the display also 
reduces power consumption. 


An example of a simple dimming circuit using a 556 is 
illustrated in Figure 2. Adjusting potentiometer R3 will dim 
the display by changing the blanking pulse duty cycle. 


FIGURE 2. DIMMING CIRCUIT FOR DLX2416 


USING A 556 
Vec = 5.0V 








Ro Dimming (Blanking) 
47KQ Control R3 
500KQ. 
Ri 
2002 
C3 
556 “T1000 pF 





Dual Timer 


on display 


FIGURE 2a. DIMMING (Blanking) TIMING 
1 


—»| aq Blanking Pulse Width 
« 200 ps———_—_> 4 us min, 196 ps max 
= 5 KHz Blanking Frequency 


BL 


een UTS O to 19 Seale rere 










eUUEbdd EE, 





Column Enable 
Latches and 
Column Drivers 














CUE 
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CHARACTER SET 






UD es ee 
ele] Eerie 1 Sees 

hE elses RE 
SRE 
| epeet ai ine 
MOSe sce eee 


Notes: 

1. High = 1 level. 

2. Low =O level. 

3. Upon power up, the device will initialize in a random state. 










TYPICAL SCHEMATIC — 16 CHARACTER SYSTEM 


+5 















GND ~$——__ ++; 
D15 D12 oe Ds jae D4 ae DO 
BL 
oo al A ae oes 
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CUE 
AoAI 
CE2 
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DESIGN CONSIDERATIONS 

For details on design and applications of the DLX2416 
using standard bus configurations in multiple display 
systems, or parallel //O devices, such as the 8255 with an 
8080 or memory mapped addressing on processors such 
as the 8080, Z80, 6502, or 6800, refer to Appnote 15 in the 
current Siemens Optoelectronics Data Book. 


ELECTRICAL & MECHANICAL 
CONSIDERATIONS 


VOLTAGE TRANSIENT SUPPRESSION 

We recommend that the same power supply be used for 
the display and the components that interface with the 
display to avoid logic inputs higher than V.,. Additionally, 
the LEDs may cause transients in the power supply line 
while they change display states. The common practice is 
to place .01 mF capacitors close to the displays across 
Voe and GND, one for each display, and one 10 mF 
capacitor for every second display. 


ESD PROTECTION 

The silicon gate CMOS IC of the DLX2416. is quite 
resistant to ESD damage and capable of withstanding 
discharges greater than 2 KV. However, take all the 
standard precautions, normal for CMOS components. 
These include properly grounding personnel, tools, tables, 
and transport carriers that come in contact with 
unshielded parts. If these conditions are not, or cannot be 
met, keep the leads of the device shorted together or the 
parts in anti-static packaging. 


SOLDERING CONSIDERATIONS 
The DLX2416 can be hand soldered with SN63 solder 
using a grounded iron set to 260°C. 


Wave soldering is also possible following these conditions: 
Preheat that does not exceed 93°C on the solder side of 
the PC board or a package surface temperature of 85°C. 
Water soluble organic acid flux (except carboxylic acid) or 
resin-based RMA flux without alcohol can be used. 


Wave temperature of 245°C +5°C with a dwell between 1.5 
sec. to 3.0 sec. Exposure to the wave should not exceed 
temperatures above 260°C for five seconds at 0.063" 
below the seating plane. The packages should not be 
immersed in the wave. 


POST SOLDER CLEANING PROCEDURES 

The least offensive cleaning solution is hot D.|. water 
(60°C) for less than 15 minutes. Addition of mild saponifi- 
ers is acceptable. Do not use commercial dishwasher 
detergents. 


For faster cleaning, solvents may be used. Carefully select 
any solvent as some may chemically attack the nylon 
package. Maximum exposure should not exceed two 
minutes at elevated temperatures. Acceptable solvents 
are TF (trichorotribluorethane), TA, 111 Trichloroethane, 
and unheated acetone. 


Note: Acceptable commercial solvents are: Basic TF, Arklone, 
P. Genesolv, D. Genesolv DA, Blaco-Tron TF, Blaco- 
Tron TA, and Freon TA. 


Unacceptable solvents contain alcohol, methanol, 
methylene chloride, ethanol, TP35, TCM, TMC, TMS+, TE, 
or TES. Since many commercial mixtures exist, contact a 
solvent vendor for chemical composition information. 
Some major solvent manufacturers are: Allied Chemical 
Corportation, Specialty Chemical Division, Morristown, Nd; 
Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI: 
E.|. DuPont de Nemours & Co., Wilmington, DE. 


For further information refer to Siemens Appnotes 18 
and 19. 


An alternative to soldering and cleaning the display 
modules is to use sockets. Standard pin DIP sockets .600" 
wide with 0.100" centers work well for single displays. 
Multiple display assemblies are best handled by longer SIP 
sockets or DIP sockets when available for uniform package 
alignment. Socket manufacturers are Aries Electronics, 
Inc., Frenchtown, NJ; Garry Manufacturing, New Brun- 
swich, NJ; Robinson-Nugent, New Albany, IN; and Samtec 
Electronic Hardware, New Albany, IN. 


For further information refer to Siemens Appnote 22. 


OPTICAL CONSIDERATIONS 

The 0.200" high characters of the DLX2416 gives readabil- 
ity up to eight feet. Proper filter selection enhances 
readability over this distance. 


Filters enhance the contrast ratio between a lit LED and the 
character background intensifying the discrimination of 
different characters. The only limitation is cost. Take into 
consideration the ambient lighting environment for the best 
cost/benefit ratio for filters. 


Incandescent (with almost no green) or fluorescent (with 
almost no red) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are an inexpensive 
and effective way to strengthen contrast ratios. 


The DLR2416 is a standard red display and should be 
matched with long wavelength pass filter in the 600 nm to 
620 nm range. The DLO2416 is a high efficiency red 
display and should be matched with a long wavelength 
pass filter in the 470 nm to 590 range. The DLG2416 
should be matched with a yellow-green band-pass filter 
that peaks at 565 nm. For displays of multiple colors, 
neutral density gray filters offer the best compromise. 


Additional contrast enhancement is gained by shading the 
displays. Plastic band-pass filters with built-in louvers offer 
the next step up in contrast improvement. Plastic filters can 
be improved further with anti-reflective coatings to reduce 
glare. The trade-off is fuzzy characters. Mounting the filters 
close to the display reduces this effect. Take care not to 
overheat the plastic filter by allowing for proper air flow. 


Optimal filter enhancements are gained by using circular 
polarized, anti-reflective, band-pass filters. Circular 
polarizing further enhances contrast by reducing the light 
that travels through the filter and relfects back off the 
display to less 

than 1%. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, 
NJ; SGL Homalite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized 
Corporation, Deer Park, NY, Hoya Optics, Inc., Fremont, 
CA. 


One last note on mounting filters: recessing displays and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several 
Bezel manufacturers are: R.M.F. Products, Batavia, IL; 
Nobex Components, Griffith Plastic Corp., Burlingame, CA; 
Photo Chemical Products of California, Santa Monica, CA; 
.E.E.-Atlas, Van Nuys, CA. 


Refer to Siemens Appnote 23 for further information. 
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FEATURES 


Dot Matrix Replacement for DL3416 


® 0.270" 5x7 Dot Matrix Characters 
® 128 Special ASCII Characters for English, 


German, Italian, Swedish, Danish, and 
Norwegian Languages 


Wide Viewing Angle: X Axis 50° Maximum, 
Y Axis +75° Maximum 


Close Vertical Row Spacing, 0.800" Centers 
Fast Access Time, 110 ns at 25°C 

Full Size Display for Stationary Equipment 
Built-in Memory 

Built-in Character Generator 

Built-in Multiplex and LED Drive Circuitry 
Each Character Independently Accessed 


TTL Compatible, 5 Volt Power, V, ,,;=2.0 V, 
V,_=0.8 V 

Independent Cursor Function 

Memory Clear Function 

Display Blank Function for Blinking and 
Dimming 

End-Stackable, 4-Character Package 
Intensity Coded for Display Uniformity 


Extended Operating Temperature Range: 
—40°C to +85°C 


Wave Solderable 


See Appnotes 18, 19, 22, and 23 for additional 
information. 
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HIGH EFFICIENCY RED DLO3416 
GREEN DLG3416 


.270" 4-Character 5 x 7 Dot Matrix 
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Package Dimensions in Inches (mm) 


.157 (.40) 325 175 
+.007 (.18) 


t | || 260 (6.60) 


790 +.007 (.18) 600 (15.24) 
(20.07)) "2 ate H ae +.020 (.51) 
+010 | at a at Seating 

.270 Plane 
i —t 





L130 (33.02) max ——+| 


Luminous 


edt EIA Date Cade intensity Code 


Indicator 


OLX3416 


4” SIEMENS 340 (8.64) 


.160 (4.06) +.020 (.51) 


\ f 
020 (.51) x .012(.30) 


Leads 22 pl. 


r ae |e 100 42.54) 


Tolerance: 
.XXX=.01 (.25) 


+.015 (38) 
at Seating Plane 


.145 (3.68) +.015 (.38) 
at Seating Plane 


DESCRIPTION 


The DLR/DLO/DLG3416 is a four character 5x7 dot matrix 
display module with a built-in CMOS integrated circuit. This 
display is a “drop-in” replacement for the DL3416. 


The integrated circuit contains memory, ASCIi ROM decoder, 
multiplexing circuitry and drivers. Data entry is asynchronous 
and can be random. A display system can be built using any 
number of DLX3416s since each character can be addressed 
independently and will continue to display the character last 
stored until replaced by another. 


System interconnection is very straightforward. The least 
significant two address bits (AO, A1) are normally connected to 
the like-named inputs of all displays in the system. With four 
chip enables, four displays (16 characters) can easily be 
interconnected without a decoder. 


Data lines are connected to_all DLX3416s directly and in 
parallel, as is the write line (WR). The display will then behave 
as a write-only memory. 


The cursor function causes all dots of a character position to 
illuminate at half brightness. The cursor is not a character, and 
when removed the previously displayed character will reap- 
pear. 


The DLX3416 has several features superior to competitive 
devices. True “blanking” allows the designer to dim the display 
for more flexibility of display presentation. Finally the CLR clear 
function will clear the cursor RAM and the ASCII character RAM 
simultaneously. 


The character set consists of 128 special ASCI! characters for 
English, German, Italian, Swedish, Danish, and Norwegian. 


All products are subjected to out-going AQL’s of 0.25% for 
brightness matching, visual alignment and dimensions, 0.065% 
for electrical and functional . 
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Maximum Ratings 


DC Supply Voltage... -0.5 V to +7.0 Vde 
Input Voltage, Respect to GND 

(all INPUTS) ...... eee eee eecneenes -0.5 V to Voc +0.5 Vde 
Operating Temperature .........e eee -40°C to +85°C 
Storage Temperature ............cceee -40°C to +100°C 
Relative Humidity at 85°C 

(MON-CONCENSING) ........ ce ceecccecseeecsesetectssecsseeesees 85% 
Maximum Solder Temperature, 0.063" (1.59 mm) 

below Seating Plane, t<5 sec oo... cece 260 °C 


Optical Characteristics 
Spectral Peak Wavelength 


a0 Fe 660 nm typ. 

HER 522.3 tesccts cesased aoeee hehe eter ieatetes 630 nm typ. 

GEOR ones ecPeoce os beset ch eacav eich dias Maneawecn ace. 565 nm typ. 
Character Height ............. ec eeeeeeeees 0.270" (6.86 mm) 
Time Averaged Luminous Intensity (1) 

at Vec=5 V 

PROG ach sseveeds totes boats yutsrontensysens ete eee 60 pcd/LED typ. 

HIER pssst ee elie ae 120 pcd/LED typ. 

GION escesctincren eet le casieebeiesetesiaeeds 140 ucd/LED typ. 
Dot to Dot Intensity Matching 

At V6cHO'V oes seis seaedecchtintagcertueiees 1.8:1.0 max. 
LED to LED Hue Matching (Green only) 

OR VG CHS Vir occ ereisetadeeei thi escent anak +2 nm max. 
Viewing Angle (off normal axis) 

Horizontal: s.2s.ccese0escvess nist cost ledstaeentaees +50° max. 

VOINiCall cise. seleevitondce ssh basnescesencortaierties +75° max. 


Note 1: Peak luminous intensity values can be calcu- 
lated by multiplying these values by 7. 


DC CHARACTERISTICS 


lec Cursor 
all dots at 50% 


loc Blank 


TOP VIEW 


22 21 20 1918 17 16 15 14 13 12 











123 4567 8 9 i0 11 


Pin Function 


Pin Function 





1 CE1 Chip Enable 11 CUE Cursor Enable 
2 CE2 Chip Enable 12 GND 
3 CE3 Chip Enable 13 NC 
4 CE4 Chip Enable 14 BL Blanking 
5 CLR Clear 15 NC 
6 Voc 16 DO Data Input 
7 AO Digit Select 17 D1 Data Input 
8 Ai Digit Select 18 D2 Data Input 
9 WR Write 19 D3 Data Input 
10 CU Cursor Select 22 D6 Data Input 
TIMING CHARACTERISTICS 
WRITE CYCLE WAVEFORMS 
| ] 
CE3, C34 
CU. CLR - + Tces —» Tceh 
| | Tcus ! Touh 
! Telrd P 






Ao, A1 
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as 


V in=0.8 V, Voec=5 Vv 


Voc=5 V +0.5 V 





DLR/DLO/DLG3416 


AC CHARACTERISTICS Guaranteed Minimum Timing Parameters at Voc=5.0 V 0.5 V 


Parameter 

Chip Enabie Set Up Time 
Address Set Up Time 
Cursor Set Up Time 

Chip Enable Hold Time 


Adaress Hold Time 





3 
Cursor Hold Time Bs 
Clear Disable Time BE 
Write Time = 





Data Set Up Time 
Data Hold Time 
Clear Time 
Access Time 





Note: 1. Tacc=Set Up Time + Write Time + Hold Time. 


LOADING CURSOR ao, ee 

LOADING DATA ween de. Setting the chip enables (CE1, CE2, CE3, CE4) and cursor 
Setting the chip enable (CE1, CE2, CE3, CE4) to their true select (CU) to their true state will enable cursor loading. A write 
state will enable loading. The desired data code (DO-D6) and (WR) pulse will now store or remove a cursor into the digit 
digit address (AO, A1) must be held stable during the write location addressed by AO, A1, as defined in data entry. A 
cycle for storing new data. cursor will be stored if DO=1 and will removed if DO=0. The 

ae cursor (CU) pulse width should not be less than the write (WR) 
Data entry may be asynchronous and random. Digit 0 is pulse or erroneous data may appear in the display. 
Betined ee nant hehe Omi eee =2 If the cursor is not required, the cursor enable signal (CUE) may 
To clear the entire internal four-digit memory hold the clear be tied low to disable the cursor function. For a flashing cursor, 
(CLR) low for 1 ps. All illuminated dots will be turned off within _ simply pulse CUE. If the cursor has been loaded to any or all 
one complete display multiplex cycle, 1 msec minimum. The positions in the display, then CUE will control whether the 
clear function will clear both the ASCII RAM and the cursor cursor(s) or the characters will anpear. CUE does not affect the 
RAM. contents of cursor memory. 


TYPICAL LOADING DATA STATE TABLE 


Sere ee ene ee 
R_CLR|A1 AO D6 DS D4 D3 D2 D1 Do 


PREVIOUSLY LOADED DISPLAY 
x xX 


LCE1 CE2 CU3 


1?) 
m 
ey 
oO 
m 
e| 
Cc 
= 
wo 


-x< 


rrrTrTKKx*K KK 
cmrrrixKxxx 
rceremuiéKx<xxx 
DHOAADADAADNN DA 
rcCcpvpDpDDDVDIDDN 
cccmmnmmmmm)— 
mmmm<«<<<~<-<|o 


t L L 
BLANK DISPLAY 
H L L Li H H 
CLEARS CHARACTER DISPLAY 
x SEE CHARACTER CODE SEE CHARACTER 
SET 


Ixk&rrmerxKxxxx 
I< DrircxKxx«xx «x 


r 
rca 


G L E 


IMIKUTTITIEKKKErK 
rxeoxXxeroeroKIKKK™ 
Crer@Krer rer rere er cic 
mrxrmxrrTrm*<xKx*x «xxx 
rmrxXerrerrrerxKxxxxe 
IrrrtTrTIT rr tT LTT 


Xx 
X 
xX 
X 
H 
H 
H 
H 
x 
H 
X 
H 


x 





X = don't care 


LOADING CURSOR STATE TABLE 


2) 
cm 
oO 
im 
nD 


PREVIOUSLY LOADED DISPLAY 
DISPLAY PREVIOUSLY STORED CURSORS 
EC 


H 
L 
H 
L 
DISABLE CURSOR DISPLAY 


H X X X X xX xX 
DISPLAY STORED CURSORS 


CE4 
X 
X 
L 
is 
L 
L 
L 
X 
L 
X 


xmxKx TrirTiTii*kK x 
<xiIxK TPIT IiIIoCK x 
LZrr tc rTEeEEe ric 
KS Sa ee Ee re OS 
SS eee ea EE 
See | 
DODOOBBDDTAOlw 
mmmmsemmmmirs 
B>>O@eeerrrr 
| eee Fe 8 8 ee 





x) TITTIerIrTTrTITITTTe 


=don'tcare M#!= all dots on 
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DISPLAY BLANKING 


Blank the display by loading a blank or space into The display can be dimmed by pulsing (BL) line at a 
each digit of the display or by using the (BL) display frequency sufficiently fast to not interfere with the internal 
blank input. clock. The dimming signal frequency should be 2.5 KHz or 

: “Dimmi ; ; 
Setting the (BL) input low does not affect the contents anes Direrning te ispley-elee:facuees Powel coney np 
of either data or cursor memory. A flashing display can 
be achieved by pulsing (BL). A flashing circuit can be An example of a simple dimming circuit using a 556 is 
constructed using a 555 astable multivibrator. Figure 1 illustrated in Figure 2. Adjusting potentiometer R3 will dim 
illustrates a circuit in which varying R2 (100K~10K) will the display by changing the blanking pulse duty cycle. 
have a flash rate of 1 Hz~10 Hz. 
FIGURE 1. FLASHING CIRCUIT USING A 555 FIGURE 2. DIMMING CIRCUIT USING A 556 

Vcc = 5.0V Vcc = 5.0V 










R2 Dimming (Blanking) 
47KQ. Control R3 
500KQ 
Ri 
2002 
c3 
1000 pF 





To BL pin Dual Timer 


on display 





To BL pin 


ate: on display 


FIGURE 1a. FLASHING (Blanking) TIMING 


oF tL | 


|< 
~ 500ms———> FIGURE 2a. DIMMING (Blanking) TIMING 
= 2Hz Blanking Frequency 1 
° —~| ke Blanking Pulse Width 
INTERNAL BLOCK DIAGRAM Display eed 4 us min, 196 ps max 


+ 200 p 
+ § KHz Blanking Frequency 





Rows 0 to 6 


38 = Timing and Control Logic 
Counter Counter, 


Decode 
4480 bits 


D6 & ROM Column Enable 
DS 7 Bit ASCII Code 3 X 35 Bit Column Data Latches and 
04 3} 128 it Column Drivers 
D3 Q{ ASCII 
D2 = Character 

3 

Oo 


Do i 4X1 bt 


Cursor Memory Bits 0 to 3 


DLR/DLO/DLG3416 
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CHARACTER SET 











hs 
eee Heated (|e 
CURES BUSS lee ee Ic 
ere ease 
(eet ae diet 
MSc eck e eee ais 


Notes: 

1. High = 1 level. 

2. Low = 0 level. 

3. Upon power up, the device will initialize in a random state. 








TYPICAL SCHEMATIC - 16 CHARACTER SYSTEM 


+V 












CE3 
CE4 
1 
2 
CE3 
CE4 


—~ AN 
WwW Ww 
O O 
|p coed td a 8 


aes 
eee 
2 + Zz + Zz 
oO 6 oO oO 





an 
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DESIGN CONSIDERATIONS 

For details on design and applications of the DLX3416 
using standard bus configurations in multiple display 
systems, or parallel i/O devices, such as the 8255 with an 
8080 or memory mapped addressing on processors such 
as the 8080, Z80, 6502, or 6800, refer to Appnote 15 in the 
current Siemens Optoelectronics Data Book. 


ELECTRICAL & MECHANICAL 
CONSIDERATIONS 


VOLTAGE TRANSIENT SUPPRESSION 

We recommend that the same power supply be used for 
the display and the components that interface with the 
display to avoid logic inputs higher than V,,. Additionally, 
the LEDs may cause transients in the power supply line 
while they change display states. The common practice is 
to place .01 mF capacitors close to the displays across: — 
Veco and GND, one for each display, and one 10 mF 
capacitor for every second display. 


ESD PROTECTION 

The silicon gate CMOS IC of the DLX3416 is quite 
resistant to ESD damage and capable of withstanding 
discharges greater than 2 KV. However, take all the 
standard precautions, normal for CMOS components. 
These include properly grounding personnel, tools, tables, 
and transport carriers that come in contact with 
unshielded parts. If these conditions are not, or cannot be 
met, keep the leads of the device shorted together or the 
parts in anti-static packaging. 


SOLDERING CONSIDERATIONS 
The DLX3416 can be hand soldered with SN63 solder 
using a grounded iron set to 260°C. 


Wave soldering is also possible following these conditions: 
Preheat that does not exceed 93°C on the solder side of 
the PC board or a package surface temperature of 85°C. 
Water soluble organic acid flux (except carboxylic acid) or 
resin-based RMA flux without alcohol can be used. 


Wave temperature of 245°C +5°C with a dwell between 1.5 
sec. to 3.0 sec. Exposure to the wave should not exceed 
temperatures above 260°C for five seconds at 0.063" 
below the seating plane. The packages should not be 
immersed in the wave. 


POST SOLDER CLEANING PROCEDURES 

The least offensive cleaning solution is hot D.I. water 
(60°C) for less than 15 minutes. Addition of mild saponifi- 
ers is acceptable. Do not use commercial dishwasher 
detergents. 


For faster cleaning, solvents may be used. Carefully select 

any solvent as some may chemically attack the nylon 

package. Maximum exposure should not exceed two 

minutes at elevated temperatures. Acceptable solvents 

are TF (trichorotribluorethane), TA, 111 Trichloroethane, 

and unheated acetone. 

Note: Acceptable commercial solvents are: Basic TF, Arkione, 

P. Genesoly, D. Genesolv DA, Blaco-Tron TF, Blaco- 
Tron TA, and Freon TA. 


Unacceptable solvents contain alcohol, methanol, 
methylene chloride, ethanol, TP35, TCM, TMC, TMS+, TE, 
or TES. Since many commercial mixtures exist, contact a 
solvent vendor for chemical composition information. 
Some major solvent manufacturers are: Allied Chemical 
Corportation, Specialty Chemical Division, Morristown, Nu; 
Baron-Blakeslee, Chicago, IL; Dow Chemical, Midiand, MI; 
E.|. DuPont de Nemours & Co., Wilmington, DE. 


For further information refer to Siemens Appnotes 18 
and 19. 


An alternative to soldering and cleaning the display 
modules is to use sockets. Standard pin DIP sockets .600" 
wide with 0.100" centers work well for single displays. 
Multiple display assemblies are best handled by longer SIP 
sockets or DIP sockets when available for uniform package 
alignment. Socket manufacturers are Aries Electronics, 
Inc., Frenchtown, NJ; Garry Manufacturing, New Brun- 
swich, NJ; Robinson-Nugent, New Albany, IN; and Samtec 
Electronic Hardware, New Albany, IN. 


For further information refer to Siemens Appnote 22. 


OPTICAL CONSIDERATIONS 
The 0.270" high characters of the DLX3416 gives readabil- 
ity up to eight feet. Proper filter selection enhances 
readability over this distance. 


Filters enhance the contrast ratio between a lit LED and the 
character background intensifying the discrimination of 
different characters. The only limitation is cost. Take into 
consideration the ambient lighting environment for the best 
cost/benefit ratio for filters. 


Incandescent (with almost no green) or fluorescent (with 
almost no red) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are an inexpensive 
and effective way to strengthen contrast ratios. 


The DLR3416 is a standard red display and should be 
matched with long wavelength pass filter in the 600 nm to 
620 nm range. The DLO3416 is a high efficiency red 
display and should be matched with a long wavelength 
pass filter in the 470 nm to 590 range. The DLG3416 
should be matched with a yellow-green band-pass filter 
that peaks at 565 nm. For displays of multiple colors, 
neutral density gray filters offer the best compromise. 


Additional contrast enhancement is gained by shading the 
displays. Plastic band-pass filters with built-in louvers offer 
the next step up in contrast improvement. Plastic filters can 
be improved further with anti-reflective coatings to reduce 
glare. The trade-off is fuzzy characters. Mounting the filters 
close to the display reduces this effect. Take care not to 
overheat the plastic filter by allowing for proper air flow. 


Optimal filter enhancements are gained by using circular 
polarized, anti-reflective, band-pass filters. Circular 
polarizing further enhances contrast by reducing the light 
that travels through the filter and relfects back off the 
display to less 

than 1%. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, 
NJ; SGL Homalite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized 
Corporation, Deer Park, NY, Hoya Optics, Inc., Fremont, 
CA. 


One last note on mounting filters: recessing displays and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several 
Bezel manufacturers are: R.M.F. Products, Batavia, IL; 
Nobex Components, Griffith Plastic Corp., Burlingame, CA; 
Photo Chemical Products of California, Santa Monica, CA; 
.E.E.-Atlas, Van Nuys, CA. 


Refer to Siemens Appnote 23 for further information. 


DLR/DLO/DLG3416 


SIEMENS 





FEATURES 


DLR/DLG 5735 Common Row Cathode 
DLR/DLG 5736 Common Row Anode 

5 x 7 Matrix Array with Row-Column Select 
End & Side Stackable 

Rugged Encapsulation (Filled Reflector 
Construction) 

Compatible with ASCII and EBCDIC Format 
Standard 12 pin, 0.3" Pin Spacing, 
Dual-Inline Package 

* Good “OFF” Segment Contrast 

Grey Face with Clear Segments 


DESCRIPTION 


The DLR 5735/5736 Series (gallium arsenide 
phosphide) and the DLG 5735/5736 Series (gallium 
phosphide) are 5 x 7 dot matrix light emitting diode 
alphanumeric displays. 


Compatible with ASCI] and EBCDIC formats, these 
displays are well suited for use in keyboard verfiers, 
computer peripheral equipment, and other applica- 
tions requiring an alphanumeric display They are 
stackable both horizontally and vertically to gener- 


ate large alphanumeric or even graphic displays. 


rED DLR5735 
RED DLR5736 
GREEN DLG5735 
GREEN DLG5736 


.69" (17.5mm) Single Character 
5x7 Dot Matrix Alphanumeric Display 
No Built-In CMOS Drive Circuitr 


Package Dimensions in Inches (mm) 
pin 1 
notch , 
lurninous 
505 (12.8) intensity code 
max. 133333 hue code 





umn 2 
umn 3 
umn 4 


- Col 


08 (2.0) dia. 
max. typ. 


Note: Recommended 
.250 (6.35) mounting board hole size 


040 (1.02) *:006 (-152) gia, 
-.000 (.000) 
—e1— 012 (.30) 


170 (4.32) min. |, 309 (7.62) 


Maximum Ratings 


Power Dissipation (Package) .............cccccseecseeeetteteeseeeees 750 mW 
Derate Linearly from 25°C woo ccccccccccecessresteteeeeeee 11.5 mW/C 
Storage /Operating Temperature... ee -20°C to + 70°C 
Continuous Forward Current Per Segment ......0... cee 20 mA 
Pulse Peak Current/Segment, 20% DutyCycle ........... 100mA 
Reverse Voltage 
DIER'S735;-5 7 CG! i tires ed thantirtinber oh sthes ote set neue aki 3V 
DIEG 57355 736 eta ete ved tad A aeede it attic ns wb cate aden deasacs 5V 
Solder Temperature, ‘/16" below seating plane, 5 Sec.......... 260°C 
Electrical/Optical Characteristics (T, = 25°C) 
Parameter Min. Typ. Max. Unit Condition 
Luminous Intensity 
Digit Average (Per Dot) 
DLR 5735/5736 100 200 ucd =|.=20mA 
DLG 573515736 320 650 ucd |I-=10mA 
Forward Voltage 
DLR 5735/5736 17 20 \V |. = 20mA 
DLG 5735/5736 22% 3:00. NV l= 20mA 
Reverse Current 
DLR 5735/5736 100 pA V,=3V 
DLG5735/5736 100 pA V,=5V 
Peak Emission Wavelength 
DLR 5735/5736 650 nm 
DLG 5735/5736 565 nm 
Spectral Line Half-Width 
DLR 5735/5736 40 nm 
DLG 5735/5736 30 nm 
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PIN CONFIGURATIONS 


DLR5735 
DLG5735 


Pin number 1 
orientation notch 


SCHEMATIC 


zZ 














OOANONAWN— TB 





TOP VIEW 


BLOCK DIAGRAM 


7 Line 


ASCII 


Timing 
Circuitry 








Row 
Drivers 





1 


FUNCTION 

Row 1 Cathode 
Row 2 Cathode 
Column 2 Anode 
Column 1 Anode 
Row 6 Cathode 
Row 7 Cathode 
Column 3 Anode 
Row 5 Cathode 
Column 4 Anode 
Row 4 Cathode 
Row 3 Cathode 
Column 5 Anode 


DLR5736 
DLG5736 


Pin number 1 
orientation notch 


SCHEMATIC 


PIN FUNCTION 
Column 1 Cathode 
Row 3 ANODE 
Column 2 Cathode 





Row 5 Anode 
Row 6 Anode 
Row 7 Anode 





Column 4 Cathode 








Column 5 Cathode 
Row 4 Anode 


OONDNHAWNDY — 





10 Column 3 Cathode 
11. Row 2 Anode 
12 Row 1 Anode 











a 

|_| 

| 
aan oe 

a 

a 





























Column 
Drivers 























ae 
1 


[TT TT 
Re eae 
LT TT LTT 
— 
LED Ee LED 
Display ;—- 
pe] 


Display 





2-54 


Digit Select 
7 Bit Inut 
Storage Buffers 


5 Bit 
Output 
Storage 
Buffers 


DLR/DLG 5735/6 


SIEMENS 





FEATURES 


Four 0.150" Dot Matrix Characters 
Four Colors: Red, Yellow, High Efficiency 
Red, Green 
Wide Viewing Angle: X Axis +50° 

Y Axis +75° 
Built-in CMOS Shift Registers with 
Constant Current LED Row Drivers 
Shift Registers Allow Custom Fonts 
Easily Cascaded for Multiple Displays 
TTL Compatible 
End Stackable 
Extended Operating Temperature Range: 
“40 ° to + 85 °C 
Categorized for Luminous Intensity 
All Displays Color Matched 
Compact Plastic Package 
100% Burned In and Tested 


e 


RED HDSP2000LP 

yeELLow HDSP2001LP 

HIGH EFFICIENCY RED HDSP2002LP 
GREEN HDSP2003LP 


-150" 4-Character 5x7 Dot Matrix 
Serial Input Alphanumeric Display 


intelligent 
Display Devices 


Package Dimensions in Inches (mm) 


175 (4.44) -012 (.3) 


+.002 (.05) 
4 


ca) 


300 (7.62) 
+.010 (.25) 


200 
> (6.08) 


Luminous Intensity Code 
or Color Code for Yellow 


: 


170 
(4.32) 


ak ff 


020 (.51) 


, > 
HDSP2000LP 
ASiernens TW 


Pin Function 
Column 1 
Column 2 
Column 3 
Column 4 
Column 5 

No Connection 
Data Out 

Vp 

Veo 
Clock 
Ground 
Data In 


Indicator 
-100 (2.54) 
+.005 (.13) 
non-cum. 10 pl. 


OMNOOAWN—- 





TOLERANCE: + .015 (.38) 





DESCRIPTION 

The HDSP200XLP are four digit 5x7 dot matrix serial input 
alphanumeric displays. The displays are available in red, 
yellow, high efficiency red, or bright green. The package is a 
standard twelve-pin DIP with a flat plastic lens. The display can 
be stacked horizontally or verticaily to form messages of any 
length. 


The HDSP200XLP has two fourteen-bit CMOS shift registers 
with built-in row drivers. These shift registers drive twenty-eight 
rows and enable the design of customized fonts. Cascading 
multiple displays is possible because of the Data In and Data 
Out pins. Data In and Out are easily input with the clock signal 
and displayed in parallel on the row drivers. Data Out 
represents the output of the 7th bit of digit number four shift 
register The shift register is level triggered. The like columns of 
each character in a display cluster are tied to asingle pin (see 
Block Diagram). High true data in the shift register enables the 
output current mirror driver stage associated with each row of 
LEDs in the 5x7 diode array. 


The TTL compatible V, input may either be tied to Veg for 
maximum display intensity or pulse width modulated to 
achieve intensity control and reduce power consumption. 


—Continued 
See Appnote 44 for application information. 
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DESCRIPTION (Continued) 


In the normal mode of operation, input data for digit four, 
column one is loaded into the seven on-board shift 
register locations one through seven. Column one data for 
digits 3, 2, and 1 is shifted into the display shift register 
locations. Then column one input is enabled for an 
appropriate period of time, T. A similar process is re- 
peated for columns 2, 3, 4, and 5. If the decode time and 
load data time into the shift register is t, then with five 
columns, each column of the display is operating at a duty 
factor of: 

DF = 7 


5(T +1) 


T+t, allotted to each display column, is generally chosen 
to provide the maximum duty factor consistent with the 
minimum refresh rate necessary to achieve a flicker free 
display. For most strobed display systems, each column 
of the display should be refreshed (turned on) at a 
minimum rate of 100 times per second. 


With columns to be addressed, this refresh rate then gives 
a value for the time T+t of: 1{5x(100)] = 2 msec. If the 
device is operated at 5.0 MHz clock rate maximum, it is 
possible to maintain t<<T. For short display strings, the 
duty factor will then approach 20%. 


Maximum Ratings 


Supply Voltage V,, to GND 0... eee -0.5Vto+7.0V 
Inputs, Data Out and Vg «0. 0.5 VtoV,, + 0.5V 
Column Input Voltage, Veo. ..ceeiceeeeee -0.5Vto+6.0V 
Operating Temperature Range ............... -40°C to +85°C 
Storage Temperature Range... -40°C to + 100°C 
Maximum Solder Temperature, 0.063" (1.59 mm) 

below Seating Plane, t<5 S€C oo eeeeeceeereteeees 260°C 
Maximum Allowable Power Dissipation 

At] pre 20 CON i cesciee este nies deh gene 0.86 W 
Note: 


1.'Maximum allowable dissipation is derived from Voc = 5.25 V, 
Vg = 2.4 V, Veo. = 3.5 V, 20 LEDs on per character, 20% DF. 


FIGURE 1. TIMING CHARACTERISTICS 


MH poy 
Vy, O8V 


20V 
it O8V 


DATA IN 





h*— Tein, TeHe 


Vix 
Va 2.0V 
Vii O.8V 
Torr TON 


DATA OUT 





ON (illuminated) 
DISPLAY 
OFF (not illuminated) 


oF 
10% 


FIGURE 2. MAX. ALLOWABLE POWER 
DISSIPATION VS. TEMPERATURE 


1.0 
e = 0.8 4 
2 Socket Thgrmal 
=o i 
8 = 06 Resistan eC . 
zo 
% 3 
5°04 
8 
fa) 
og 


o 
Dw) 





-60 -40 -20 0O 20 80 
Tamb - Ambient akan -°C 


100 120 


ELECTRICAL CHARACTERISTICS 
= 4.75 to 5.25 V, Ts.y, = -40C° to 85°C) 


Se ane 
ou Setup Time | 50 
i Hold Time 
Clock Width ee 
Low 
Clock Width ial 
High 
PT 
Frequency 
Ly Clock Transi- 200 
ae tion Time 
Propagation 


Delay Clock 
to Data Out 












Note: 
1. V, Pulse Width Modulation Frequency—50 KHz.(max). 


CLEANING THE DISPLAYS 


IMPORTANT—Do not use cleaning agents containing 
alcohol of any type with this display. The least offensive 
cleaning solution is hot D.!. water (60°C) for less than 15 
minutes. Addition of mild saponifiers is acceptable. Do not 
use commercial dishwasher detergents. 


For post solder cleaning use water or non-alcohol mixtures 
formulated for vapor cleaning processing or non-alcohol 
mixtures formulated for room temperature cleaning. 
Nonalcohol vapor cleaning processing for up to two 
minutes in vapors at boiling is permissible. For suggested 
solvents refer to Siemens Appnote 19. 
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RECOMMENDED OPERATING CONDITIONS 


Intelligent 
Display Devices 





Clock Transition Time 


Note: 1. See Figure 3: Peak Column Current vs. Column Voltage 
OPTICAL CHARACTERISTICS 

Red HDSP2000LP 

Description 


Peak Luminous Intensity per LED" | |yncax 105 Veo = 5.0 V, Veo. = 3.5 V 
(Character Average) Tanb = 20°C, V, = 2.4V 


Peak Wavelength \Avecax | | 





Yellow HDSP2001LP 


PeakLuminousintensityperLED"® | hypeak 400 1140 pcd Ver = 5.0 V, Veo. = 3.5 V 
(Character Average) 














Tomb = 25°C, Vp =2.4V 
Peak Wavelength eee | | oe [fem fT 
Dominant Wavelength ES a 
High Efficiency Red HDSP2002LP 
Min. | Typ. | Units | Test Conditions 
400 1430 ucd 
(Character Average) 
Peak Wavelength 


Description 
Voc = 5.0 V, Veo, = 3.5 V 
ce 
Dominant Wavelength®) a 


Tamb = 26°C, Vg =2.4V 
Green HDSP2003LP 



















Peak Luminous Intensity per LED" | hypcax 


















Description 

Peak Luminous Intensity per LED) Iyecax 650 1550 pucd Veo = 5.0 V, Veo. = 3.5 V 

Character Average) Tamp = 20°C, Vp =24V 

Peak Wavelength 565 

Dominant Wavelength® 569 

Notes: 

1. The displays are categorized for luminous intensity with the 3. The luminous sterance of the LED may be calculated using the 
intensity category designated by a letter code on the bottom following relationships: 
of the package. Ly (cd/m) = |, (Candela)/A (Meter)? 

2. Dominant wavelength (AD) is derived from the CIE chromati- Ly (Footlamberts) = ml, (Candela)/A (Foot)? 
city diagram and represents the single wavelength which HDSP2000LP, A = 5 58 x 10% m? = 6x 10” ft? 
defines the color of the device HDSP2001/2/3LP, A = 7.8 x 10°m?= 8.4 x 10°7ft.? 


4. All typical values specified at V., = 5.0 V and T,,,,, = 25°C unless 
otherwise noted. 
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ELECTRICAL CHARACTERISTICS (-40°C to +85°C) (unless otherwise specified) 


Test Conditions 


ye oe 


Description Typ. 


Supply Current (quiescent) 


4V 
Ait Sas sities - = - Logical 1 
V.. ee 3, 5V 
All SR Stages = Logical 1 


Veg = 4-75 V-5.25 V 





Supply Current (operating) 


Column Current at any 
Column Input® 


V., Clock or Data Input 
Threshold Low 


Clock or Data Input 
sah High 


2.4 


sae 


10.0 
Data Out Voltage —. 


Input Current Logical 0 -110 -300 
V, only 
Input Current Logical 0 oa 


Data, Clock ee 
Ww Veo = 5.0, Veo, = 3.5 V, 17.5% DF 
15 LEDs on per character, V, = 2.4 V 
°C/W/ 
Device 
Notes: 


1. All typical values specified at V,. = 5.0 V andT,,,, = 25°C unless otherwise noted. 
2. See Figure 3-Peak Column Current vs. Column Voltage 


Power Dissipation per 
Package®) 


Thermal Resistance IC 
Junction-to-Ambient 





FIGURE 3. PEAK COLUMN CURRENT 
VS. COLUMN VOLTAGE 


Ico_- Peak Column Current - mA 


Tamb = 20°C, Voc = 5.25V 
All SR Stages = Logical 1 





0 
0.0 1.0 2.0 3.0 4.0 5.0 6.0 
Veo. - Column Voltage - Volts 
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FIGURE 4. BLOCK DIAGRAM 
Column Drive Inputs 


Column 


12345 


Blanking Rows 1-7 Rows 1-7 Rows 1-7 

Pee Constant Current Sinking LED Drivers 
Serial 1234567 Rows 8-14 Rows 15-21 Rows 22-28 Serial 
Data —e Bala 
meat 28-Bit SIPO Shift Register Suteit 





Clock 
CONTRAST ENHANCEMENT FILTERS 


Ambient Lighting 


Display Color 
Pom | tote | 


HDSP2000LP Panelgraphic Dark Red 63 
Red Panelgraphic Ruby Red 60 
Chequers Red 118 
Plexiglass 2423 
Polaroid HNCP37 


HDSP2001LP Panelgraphic Yellow 27 3M Light Control Film Polaroid HNCP10-Glass* 
Yellow Panelgraphic Gray 10 Marks Polarized MPC 30-25C** 
Chequers Gray 105 
HDSP2002LP Panelgraphic Ruby Red 60 Note 1 
HER Chequers Red 112 Polaroid HNCP10-Glass* 
Marks Polarized MPC 20-15C** 





HDSP2003LP Panelgraphic Green 48 Polaroid HNCP 10-Glass* 
Bright Green Chequers Green 107 Marks Polarized MPC 50-12C** 


Note: 
1. Optically coated circular polarized filters, such as Polaroid HNCP10. 


* Polaroid Corp. ** Marks Polarized Corp. 
1 Upland Rd., Bidg #2 25-B Jefryn Blvd. W 
Norwood, MA 02062 Deer Park, NY 11729 
800/225-2770 516/242-1300 


FAX 516/242-1347 
Marks Polarized Corp. manufactures 
to MIL-1-45208 inspection system. 


GENERAL QUALITY ASSURANCE LEVELS 
Generic data available. 
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intelligent 
Display Devices 


THERMAL CONSIDERATIONS 

The small alphanumeric displays are hybrid LED and 
CMOS assemblies that are designed for reliable operation 
in commercial, industrial, and military environments. 
Optimum reliability and optical performance will result 
when the junction temperature of the LEDs and CMOS ICs 
are kept as low as possible. 


THERMAL MODELING 

HDSP200XLP displays consist of two driver |Cs and four 
5x7 LED matrixes. A thermal model of the display is shown 
in Figure 5. It illustrates that the junction temperature of 
the semiconductor = junction self heating + the case 
temperature rise + the ambient temperature. Equation 1 
shows this relationship. 


FIGURE 5. THERMAL MODEL 


LED 1, 


LEDs,  ICy, 
EQ Cha 





LED Power IC Power LED Power @ LED Power IC Power LED Power 


= Roca 


See Equation 1 below. 


The junction rise within the LED is the product of the 
thermal impedance of an individual LED (37°C/W, 

DF = 20%, F = 200 #2), times the forward voltage, Veen) 
and forward current leven), Of 13 - 14.5 mA. This rise 
averages T yep) = 1°C. The table below shows the Vevep) 
for the respective displays. 


Model Number 


HDSP2000LP 
HDSP2001/2/3LP 





The junction rise within the LED driver IC is the combina- 
tion of the power dissipated by the IC quiescent current 
and the 28 row driver current sinks. The !C junction rise is 
given in Equation 2. 


A thermal resistance of 28°C/W results in a typical junction 
rise of 6°C. 


See Equation 2 below. 


Equation 1. 
Tyeo) = Prep Zasc + Pease (Resc + Raca) + Ta 


For ease of calculations the maximum allowable electrical 
operating condition is dependent upon the aggregate 
thermal resistance of the LED matrixes and the two driver 
ICs. All of the thermal management calculations are based 
upon the parallel combination of these two networks which 
is 15°C/W. Maximum allowable power dissipation is given in 
Equation 3. . 


Equation 3. 

P = May Ta 

DISPLAY R..+R.. 
ec + Moca 


Poispray = 9 Voor leo. (0/35) DF + Veg lee 


For further reference see Figures 2; 7, 8,9, 10 and 11. 


KEY TO EQUATION SYMBOLS 

DF Duty factor 

lee Quiescent IC current 

leon Column current 

n Number of LEDs on in a 5 x 7 array 

Pease Package power dissipation excluding LED under 


consideration 

Poor Power dissipation of a column 
Poisptay Power dissipation of the display 

LED Power dissipation of an LED 

OCA Thermal resistance case to ambient 
Roc Thermal resistance junction to case 

A Ambient temperature 
Tye) Junction temperature of an IC 
Tien) Junction temperature of a LED 
Maximum junction temperature 


J(MAX) 
CC IC voltage 
Voor Column voltage 
Veweo) Forward voltage of LED 
eC Thermal impedance junction to case 


Tyweo) = [(Ioo/28) Vewen) Zoic) + [(N/35) leo, OF (5 Voor) + Veo lee) * PReuc kj Roca] + Ta 


Equation 2. 
Tyacy = Poor (Reic + Roca) + Ta 


Tyacy = [5 (Veo. - Veweoy) * (Igo, /2) © (0/35) DF + Voc * Ieed * [Rese + Recal + Ta 
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OPTICAL CONSIDERATIONS 

The light output of the LEDs is inversely related to the LED 
diode’s junction temperature as shown in Figure 6. For 
optimum light output, keep the thermal resistance of the 
socket or PC board as low as possible. 


FIGURE 6. NORMALIZED LUMINOUS INTENSITY 
VS. JUNCTION TEMPERATURE 


Normalized 








4 tet 
-60 -40 -20 0 20 40 60 80 100 120 140 
Tj - LED Junction Temperature - °C 


When mounted in a 10°C/W socket and operated at 
Absolute Maximum Electrical conditions, the HDSP200XLP 
will show anLED junction rise of 17°C. If T, = 40°C, then 
the LED's TJ will be 57°C. Under these conditions Figure 7 
shows that the |, will be 75% of its 25°C value. 


FIGURE 7. MAX. LED JUNCTION TEMPERATURE 
VS. SOCKET THERMAL RESISTANCE 


AT] - Deita LED Junction 





0 5 10 15 20 25 30 35 40 45 50 
Socket Thermal Resistance - °C/W 


FIGURE 8. MAX. PACKAGE POWER DISSIPATION 


Voc 4 5.25V, loc = }OmA 
i Veol £ 3.5, Ibol = 





Max. Package Power Dissipation - W 


“0 5 10 15 20 2 30 35 40 
LEDs on per Character 


FIGURE 9. PACKAGE POWER DISSIPATION 





Max. Package Power Dissipation - W 


a) 5 10 15 20 25 30 35 40 
LEDs on per Character 


FIGURE 10. MAX. CHARACTER POWER DISSIPATION 


0.50 
0.40 
0.30 & 
0.20 


0.10 





Max Character Power Dissipation - W 


0.00 i i : 
0 5 10 15 20 25 30 35 40 
LEDs on per Character 


FIGURE 11. CHARACTER POWER DISSIPATION 


2.00 





i Veck SV, lec = SrA 
; Vool 4 3.5V,jIcol = 


Character Power Dissipation - W 


0 5 10 15 20 2 3 35 840 
LEDs on per Character 
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Intelligent 
Display Devices 


SIEMENS 


RED HDSP2110S 
vELLow HDSP2111S 


HIGH EFFICIENCY RED HDSP2112S 


GREEN HDSP2113S 


HIGH EFFICIENCY GREEN HDSP2114S 





FEATURES 
e Eight 0.200" Dot Matrix Characters in Red, 
Yellow, High Efficiency Red, Green, or 
High Efficiency Green 
e Built-in 128 Character ROM 
Mask Programmable for Custom Fonts 
e Readable from 8 Feet (2.5 meters) 
e Built-in Decoders, Multiplexers and Drivers 
¢ Wide Viewing Angle, X Axis + 55°, Y Axis + 65° 
¢ Programmable Features: 
- Individual Flashing Character 
- Full Display Blinking 
- Multi-Level Dimming and Blanking 
- Clear Function 
- SelfTest 
e Internal or External Clock 
e End Stackable Dual-in-Line Plastic Package 
¢ Read/Write Capability 
e 16 User Definable Characters 


0.200" 8-Character 5x7 Dot Matrix 
Alphanumeric Programmable Display™ 


Package Dimensions in inches (mm) 
1.680. (42.67) MAX 


Ze 1 Indicator 


0.012 (0.30) TYP 


Intensity Code 
(For Yellow Only) 


Color Bin 


F 0.209 (5.31) 


i 0.160+.020 


0.100 (4.06.50) 
Tolerance = .XXX 0.010 (0.254) 


Part Number 


EIA Date 
Code 


DESCRIPTION 

The HDSP2110S (Red), HDSP2111S (Yellow), HDSP2112S 
(High Efficiency Red), HDSP2113S (Green), and HDSP2114S 
(High Efficiency Green) are eight digit, 5x7 dot matrix, alphanu- 
meric Programmable Displays. The 0.20 inch high digits are 
packaged in a rugged, high quality, optically transparent, 0.6 
inch lead spacing, 28 pin plastic DIP. 


The on-board CMOS has a built-in 128-character ROM. The 
HDSP211XS also has a user definable character (UDC) feature, 
which uses a RAM that permits storage. of 16 arbitrary charac- 
ters, symbols or icons that are software-definable by the user. 
The character ROM itself is mask programmable and easily 
modified by the manufacturer to provide specified custom 
characters. 


The HDSP211XS is designed for standard microprocessor 
interface techniques, and is fully TTL compatible. The Clock 1/O 
and Clock Select pins allow the user to cascade multiple 
display modules. 
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ESD Warning: Standard precautions for CMOS 
lar-vare [tare M-darel'] (eM ol=Me) ox-t-Talc-to B 








Maximum Rating, T,=25°C 


DC Supply Voltage, 

Vg to GND (max. voltage 

with no LEDs on)..........0..0... —-0.3 to +7.0 VDC 
Input Voltage Levels, 

All Inputs .......00cc eee -0.3V toV,.+0.3 V 
Operating Temperature ............ -40°C to +85°C 
Storage Temperature.............. -40°C to +100°C 
Relative Humidity (non-condensing) .......... 85% 


Operating Voltage, V,,. to GND 

(Max. voltage with 20 dots/digits on) ....... 5.5V 
Maximum Solder Temperature ................. 260°C 

(0.063 inch below the seating plane, t<5 sec.) 
ESD Protection at 1.5 KQ, 

TOO OF cuts. 2. rete fees V,=4 KV (each pin) 


Enlarged Character Font 
Dimensions in inches (mm) 


0.112 (2.85) 
le C3 ad 

0.030 076) Typ. See Be 

: = BS Wr 

ie oe oe oe 

Bee Br 


0.01(0.254) i i i i Mrs 


age ie ee sa 
RHEE BY 


_ ie 0.026 (0.65) Typ. 


0.189 
(4.81) 








Switching Specifications 
(over operating temperature range and V_,, = 4.5V) 






|g | 


Display Devices 


Display Access Time - Write 
Display Access Time - Read 


A 


2 
2 


fi 


Address Setup Time to CE 


fi 


Chip Enable Active Time - Write | 140 


n 






n 
n 
n 
n 


s 








n 


Address Hold Time to CE 
Chip Enable Recovery Time 


n 
Tces Chip Enable Active Prior to 
Rising Edge - Write n 
Tces Chip Enable Active Prior to 
Rising Edge - Read 


n 


Tceh Chip Enable Hold to Rising Edge 
of Read/Write Signal 


ay 


Write Active Time 


le 


Data Valid Prior to Rising Edge 
of Write Signal 


Chip Enable Active Time - Read | 160 
Tr Chip Enable Active Prior 
to Valid Data 


e [a 


Read Active Prior 
to Valid Data 


Read Data Float Delay 


Reset Active Time 300 


10 
30 
10 
20 
140 
160 
100 
50 
20 
160 
95 


n 
n 
n 
n 
n 
n 


” 


n 


4 
© 


n 


w 
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Intelligent 





Write Cycle Timing Diagram 


A0-A3 


FL 


DO-D7 




















Input pulse levels -0.6 V to 2.4 V 














Read Cycle Timing Diagram 
Tacc 
“aia ara Ser (ay 
Tach ier Tacs 
Tacs }——» -Toe Tek ase 

CE 

Tces Tceh 
_ —-Tr 
RD 

Trd Taf 

poor DOOYOO ROO DOQQQQOOQX 
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Optical Characteristics at 25°C V.. = 5.0 V at Full Brightness 


Red HDSP2110S 
Luminous Intensity ly 1.4 25 mcd 
Character Average (# displayed) 





Yellow HDSP2111S 


Description 


Luminous Intensity 
Character Average (# displayed) 


Peak Wavelength 





High Efficiency Red HDSP2112S 













aco 
Character Average (# displayed) 

a 
file AE CE 


Green HDSP2113S 
own one h [om [um [om 
Character Average (# displayed) 








High Efficiency Green HDSP2114S 


ce 
10 
566 
570 


Luminous Intensity te 
Character Average (# displayed) 
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DC ELECTRICAL CHARACTERSTICS at 25°C 


Parameters 


to Voc 


















lec es 
lee 12 dots/digit on™ 2) 


log 20 dots/digit on 










Ip (with pull-up) 
Input Leakage 


Voc=5 V, Viy=0-5 V 
(CLK, AO-A3, DO-D7) 


|, (no pull-up) 
Input Leakage 


Vec=4.5 V to 5.5 V 
nr Voltage High 


Voc=4.5V to 5.5V 


Ez 
OQ 


ae Voltage Low 


(DO-D7) 


Voc=4.5 V, lo, = 1.6 mA 
oa Voltage Low 


Vor (CLK) 
Output Voltage Low 


Voc=4.5 V, low = 40 HA 


Voy Output Voltage High Vec=4.5 V, loy=-40 pA 


Voc=4.5 V to 5.5 V 


Vec=4.5 V to 5.5V 
nsec Voc=4.5 V, Voy=2.4 V 


Voc=4.5 V, Voy=0.4 V 


Quc Thermal Resistance 
Junction to Case 


Clock I/O Frequency 


FM, Digit Multiplex 
Frequency 


Blinking Rate 
Clock 10 Bus Loading 
Clock Out Rise Time 


Clock Out Fall Time nsec 


Notes: 1. |,, is an average value. 
2. loc is measured with the display at full brightness. Peak |.,~=*%s lo, average (#displayed). 

Recommended Operating Conditions (T,=-40°C to +85°C) 

Parameter 

Supply Voltage 

Input Voltage Low 

Input Voltage High Z 

Output Voltage Low 


Output Voltage High 
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TOP VIEW 





Intelligent 
Display Devices 


Pin Function Definition 
11 CLKSEL Selects internal/external clock 
source 
12 CLKI/O Ouputs master clock or inputs 
—_— external clock 
13 WR A low will write data into the 
display if CE is low 
14 Voc Positive power supply input 
PIN ASSIGNMENTS AND DEFINITIONS 15 GND supply = Analog Ground for LED drivers 
; . eed 16 GND logic Digital Ground for internal logic 
Pin Function Detinition Kg CE Enables access to the display 
1 RST Used for initialization of a ie BE e evi cE a ais ha 
display and sychronization of display is not required then RD 
mes blinking for multiple displays Gan'be tied 10.V , 
2 FL nae input accesses the Flash 19 Do Data input LSB ce" 
3 AO Address input LSB re Geta Input 
4 Al Address input 20 No pin 
5 A2 Address inout MSB 33 D2 Data input 
6 A3 Mode selector 24 D3 Data input 
£ Substr. bias } Used to bias IC substrate, must 25 D4 Data input 
8 Substr. bias be connected to V.,. Can't be 26 D5 Data input 
9 Substr. bias used to supply power to display. 27 D6 Data input 
10 A4 Mode Selector 28 D7 Data input MSB, selects ROM, 
page tor 2 


Cascading Displays 
The HDSP211XS oscillator is designed to drive up to 16 
other HDSP211XSs with input loading of 15 pF each. 


e Use CE from an address decoder to select the correct 
display. 


The following are the general requirements for cascading 
16 displays together: 


e Select one of the Displays to provide the Clock for the 
other displays. Connect CLKSEL to V,,, for this display. 


e Determine the correct address for each display. e Tie CLKSEL to ground on other displays. 


e Use RST to synchronize the blinking between the 


RD 
WR 
FL 
RST 






RST 





CLK I/O CLKSEL 






Up to14 More Displays 


HDSP2110/1/2/3/4S in between 


HDSP2110/1/2/3/4S 
CE 












DO-D7 AO-A4 CE DO-D7 A0-A4 


AG 


AZ 
AB Address Decode Chip 1 to 14 
AQ 
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CHARACTER SET 






| o | 
2G | 
et 


Et S0n 40 eae 
Eevee 
er GD a 
| 


Ere 
302 
| 3 | 


Oe | 
ii 


= 
_ 


— 


|_0 | 
se 
Rikwa ieee lst) 


_ 


{ 


- 
- 
- 
=e 





Fr"s [ol 





yo ee 


X! X]X 








5 
26 
Cc 
“9 


Notes: 1. Upon power up, the device will initialize in a random state. 
2. X=don't care. 
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BLOCK DIAGRAM 


+32 +7 Row 
Counter Counter Drivers 


+128 





OOOO0000 
8 Digit Display 


Column 
Drivers 





Counter 








+3 Character D Latch 
Counter RAM ai Holding 
Decode Register 
UDC 
Data Bus Address 
Register 


FUNCTIONAL DESCRIPTION 


The display's user interface is organized into five 
memory areas. They are accessed using the Flash 
Input, FL, and address lines, A3 and A4. All the listed 
RAMs and Registers may be read or written through the 
data bus. See Table 1. Each input pin is described in 
Pin Definitions. The five basic memory areas are: 


Character RAM Stores either ASCII (Katakana) 
character data or an UDC RAM 
address 


Flash RAM 1x 8 RAM which stores Flash data 
User-Defined Stores dot patte rn for custom 
Character RAM characters. 

(UDC RAM) 

User-Defined Provides address to UDC RAM 
Address Register when user is writing or reading a 
(UDC Address custom character 

Register) 

Control Word Enables adjustment of display 
Register brightness, flash individual charac- 


ters, blink, self test or clearing the 
display. 








Column 
Latch 





ROM | 64 5 
Word Bes 


Decode 


Character 
Decode 
for Display 


16 
UDC Control 
RAM Word 
i: Test ; 
Character st Register 


Decode 
(ReadMrite) 







RST can be used to initialize display operation upon power 
up or during normal operation. When activated, RST will 
clear the Flash RAM and Control Word Register (OOH) and 
reset the internal counter. All eight display memory loca- 
tions will be set to 20H to show blanks in all digits. 


FL pin enables access to the Flash RAM. The Flash RAM 
will set (DO=1) or reset (DO=0) flashing of the character 
addressed by A0-A2. 


The 1 x 8 bit Control Word Register is loaded with attribute 
data if A3=0. 


The Control Word Logic decodes attribute data for proper 
implementation. 


Character ROM is designed for 128 ASCII characters. The 
ROM is Mask Programmable for custom fonts. 


The Clock Source could either be the internal oscillator 
(CLKSEL=1) of the device or an external clock (CLKSEL=0) 
could be an input from another HDSP211X display for the 
synchronization of blinking for multiple displays. 


The Display Multiplexer controls the Row Drivers so no 
additional logic is required for a display system. 


The Display has eight digits. Each digit has 35 LEDs 
clustered into a 5 x 7 dot matrix. 
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Intelligent 
Display Devices 


FL A4 A3_ | Section of Memory Laan Data Bits Used 
Flash RAM Character Address lp 


Character RAM Character Address | D7-DO 





Control Word Register D7-Do 


TABLE 1. MEMORY SELECTION 


THEORY OF OPERATION 


The HDSP211XS Programmable Display is designed to 
work with all major microprocessors. Data entry is via an 
eight bit parallel bus. Three bits of address route the data 
to the proper digit location in the RAM. Standard control 
signals like WR and CE allow the data to be written into 
the display. 


DO-D7 data bits are used for both Character RAM and 
control word data input. A3 acts as the mode selector. 

lf A3=1, character RAM is selected. Then input data bit 
D7 will determine whether input data bits DO-D6 is ASCII 
coded data (D7=0) or UDC data (D7=1). See section on 
UDC Address Register and RAM. 


For normal operation FL pin should be held high. When 
FL is held low, Flash RAM is accessed to set character 
blinking. 


The seven bit ASCII code is decoded by the Character 
ROM to generate Column data. Twenty columns worth of 
data is sent out each display cycle, and it takes fourteen 
display cycles to write into eight digits. 


The rows are multiplexed in two sets of seven rows each. 
The internal timing and control logic synchronizes the 
turning on of rows and presentation of column data to 
assure proper display operation. 


POWER UP SEQUENCE 

Upon power up display will come on at random. Thus the 
display should be reset on power-up. The reset will clear 
the Fiash RAM, Control! Word Register and reset the 
internal counter. All the digits will show blanks and 
display brightness level will be 100%. 


The display must not be accessed until three clock 
pulses (110 pseconds minimum using the internal clock) 
after the rising edge of the reset line. 


MICROPROCESSOR INTERFACE 
The interface to a micrprocessor is through the 8-bit data 


bus (D0O-D7), the 4-bit address bus (A0-A3) and control 
lines FL, CE and WR. 


To write data (ASCII/Control Word) into the display CE 
should be held low, address and data signals stable and 
WR should be brought low. The data is written on the low 
to high transistion of WR. 


The Control Word is decoded by the Control Word 
Decode Logic. Each code has a different function. The 
code for display brightness changes the duty cycle for 
the column drivers. The peak LED current stays the same 
but the average LED current diminishes depending on 
the intensity level. 


The character Flash Enable causes 2 Hz coming out of the 
counter to be ANDED with column drive signal and makes 
the column driver to cycle at 2 Hz. Thus the character 
flashes at 2 Hz. 


The display Blink works the same way as the Flash 
Enable but causes all twenty column drivers to cycle at 2 
Hz thereby making all eight digits to blink at 2 Hz. 


The Self Test function of the IC consists of two internal 
routines which exercise major portions of the IC and 
illuminates all the LEDs. 


Clear bit clears the character RAM and writes a blank 
into the display memory. it however does not clear the 
control word. 


ASCII Data or Control Word Data can be written into the 
display at this point. For multiple display operation, CLK 
\/O must be properly selected. CLK 1/O will output the 
internal clock if CLKSEL=1, or will allow input from an 
external clock if CLKSEL=0. 
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Character RAM . __ 

The Character RAM is selected when FL, A4 and A3 are 
set to 1,1,1 during a read or write cycle. The Character 
RAM is a 8 by 8 bit RAM with each of the eight locations 
corresponding to a digit on the display. Digit 0 is on the 
left side of the display and digit 7 is on the right side of 
the display. Address lines, A2-A0 select the digit address 
with A2 being the most significant bit and AO being the 
least significant bit. The two types of data stored in the 
Character RAM are the ASCII coded data and the UDC 
Address Data. The type of data stored in the Character 
RAM is determined by data bit, D7. If D7 is low, then 
ASCII coded data is stored in data bits D6-DO. If D7 is 
high, then UDC Address Data is stored in data bit D3—-Do. 


The ASCII coded data is a 7 bit code used to select one 
of 128 ASCII characters permanently stored in the ASCII 
ROM. 


The UDC Address data is a 4 bit code used to select one 
of the UDC characters in the UDC RAM. There are up to 
16 characters available. See Figure 1. 


UDC Address Register and UDC RAM 

The UDC Address Register and UDC RAM allows the user 
to generate and store up to 16 custom characters. Each 
custom character is defined in 5 x 7 dot matrix pattern. It 
takes 8 write cycles to define a custom character, one 
cycle to load the UDC Address Register and 7 cycles to 
define the character. The contents of the UDC Address 
Register will store the 4 bit address for one of the 16 UDC 
RAM locations. The UDC RAM is used to store the custom 
character. 







aaa |wa [mo] em [es [ em 











1 4 1 1 1 | Character Address 0 7 bit ASCII code for a Write Cycle 
for Digits 0-7 
1 1 1 1 ]4 Character Address 0 7 bit ASCII code read during a 
for Digits 0-7 Read Cycle 
Character Address 
for Digits 0-7 


UDC Address Register 

The UDC Address Register is selected by setting FL=1, 
A4=0, A3=0. It is a 4 bit register and uses data bits, 
D3-D0 to store the 4 bit address code (D7-D4 are ig- 
nored). The address code selects one of 16 UDC RAM 
locations for custom character generation. 


UDC RAM = 

The UDC RAM is selected by setting FL=1, A4=0, A3=1. 
The RAM is comprised of a 7 x 5 bit RAM. As shown in 
Figure 4, address lines, A2-A0 select one of the 7 rows of 
the custom character. Data bits, D4-D0 determine the 5 
bits of column data in each row. Each data bit corresponds 
to a LED. If the data bit is high, then the LED is on. If the 
data bit is low, the LED is off. To create a character, each 
of the 7 rows of column data need to be defined. See 
Figures 2 and 3 for logic. 


Flash RAM 

The Flash RAM allows the display to flash one or more of 
the characters being displayed. The Flash Ram is ac- 
cessed by setting FL low. A4 and A3 are ignored. The 
Flash RAM is a8 x 1 bit RAM with each bit corresponding 
to a digit address. Digit 0 is on the left side of the display 
and digit 7 is on the right side of the display. Address lines, 
A2-A0 select the digit address with A2 being the most 
significant digit and AO being the least significant digit. 
Data bit, DO, sets and resets the flash bit for each digit. 
When D0 is high, the flash bit is set and when D0 is low, it 
is reset. See Figure 4. 


D7 Dé DS D4 D3 D2 D1 DO 





1 D3-DO0=UDC address for a 
Write Cycle 












for Digits 0-7 


AO 


Not used for UDC 
Address Register 


1 1 1 Not used for UDC D3-D0=UDC RAM Address Code Register 
Address Register during a Read Cycle 


1 { 1 1 A2-A0=Character 
Row Address 

1 1 1 1 A2-A0=Character 
Row Address 





Character Address 








1 D38-DoO=UDC address for Read Data 





D7 D6 DS D4 D3 D2 Di DO 


D3-DO=UDC RAM Address Code 
for the Write Cycle UDC 
Address 





D4—D0=Character Column Data 
for Write Cycle 


D4-Do0=Character Column Data 
read during a Read Cycle 


FIGURE 2. UDC ADDRESS REGISTER AND UDC CHARACTER RAM 
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Control Word 

The Control Word is used to set up the attributes required 
by the user. It is addressed by setting FL=1, A4=1, A3=0. 
The Control Word is an 8 bit register and is accessed 
using data bits, D7-DO. See Figures 5 and 6 for the logic 
and attributed control. The Control Word has 5 functions. 
They are brightness control, flashing character enable, 
blinking character enable, self test, and clear (Flash and 
Character RAMS only). 


Brightness Control 

Control Word bits, D2-DO, control the brightness of the 
display with a binary code of 000 being 100% brightness 
and 111 being display blank. See Figure 6 for brightness 
level versus binary code. The average |, can be calcu- 
lated by multiplying the 100% brightness level |... value by 
the display’s brightness level. For example, a display set 
to 80% brightness with a 100% average |, value of 200 
MA will have an average |.,, value of 200 mA x 80%=160 
mA. 


Flash Function 

Control Word bit, D3, enables or disables the Flash 
Function. When D3 is 1, the Flash Function is enabled and 
any digit with its corresponding bit set in the Flash RAM 
will flash at approximately 2 hertz. When using an external 
clock, the flash rate can be determined by dividing the 
clock rate by 28,672. When D3 is 0, the Flash Function is 
disabled and the contents of the Flash RAM is ignored. 
For synchronized flashing on multiple displays, see the 
Reset Section. 


Blink Function 

Control Word bit, D4, enables or disables the Blink 
Function. When D4 is 1, the Blink Function is enabled and 
all characters on the display will blink at approximately 2 
hertz. The Blink Function will override the Flash Function if 
both functions are enabled. When D4 is 0, the Blink 
Function is disabled. When using an external clock, the 
blink rate can be determined by dividing the clock rate by 
28,672. For synchronized blinking on multiple displays, 
see the Reset Section. 


Self Test 
Before starting Self Test, Reset must first be activated. 
Control Word bits, D6 and D5, are used for the Self Test 





for Digits 0-7 


FIGURE 4. FLASH RAM ACCESS LOGIC 






boca 


FIGURE 5. CONTROL WORD ACCESS LOGIC 





ft aba a Aa At Ad 


Flash RAM Address 


D7 D6 D5 D4 D3 D2 D1 DO 


Flash RAM Address | DO=Flash Data, 0=Flash Off and 1=Flash On 
for Digits 0-7 (Read Cycle) 
| Ast| ce| wala |FL_as|as | az_at_ao___| D7 06 Ds D4 0 D2 D1 DO 


Not used for Control | Control Word data for a Write Cycle, 
Word see Figure 6. 
1 1 1 1 Not used for Control | Control Word data for a Read during 
Word a Read Cycle. 


Coiumn Data 
Ci C2 C3 C4 C5 


D4 D3 D2 D1 DO 


Row Data 


A2 Ai AO Row# 


Dot Matrix 
Pattern 


FIGURE 3. UDC CHARACTER MAP 


Function. When D6 is 1, the Self Test is initiated. Results 
of the Self Test are stored in bits D5. Control Word bit, 
D5, is a read only bit. When D5 is 1, Self Test passed is 
indicated. When D8 is 0, Self Test failed is indicated. The 
Self Test function of the IC consists of two internal 
routines which exercise major portions of the IC and 
illuminates all of the LEDs. The first routine cycles the 
ASCII decoder ROM through all states and performs a 
check sum on the output. If the check sum agrees with 
the correct value, D5 is set to a 1. 


The second routine provides a visual test of the LEDs 
using the drive circuitry. This is accomplished by writing 
checkered and inversed checkered patierns to the 
display. Each pattern is displayed for approximately 2 
seconds. During the self test function the display must 
not be accessed. The time needed to execute the self 
test function is calculated by multiplying the clock time by 
262, 144 (typical time=4.6 sec.). At the end of the self test 
function, the Character RAM is loaded with blanks; the 
Control Word Register is set to zeroes except D5, and the 
Flash RAM is cleared and the UDC Address Register is 
set to all 1s. 





Do=Flash Data, O=Flash Off and 1=Flash On 
(Write Cycle) 
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Clear Function (see Figures 6 and 7) 

Control Word bit, D7 clears the character RAM to 20 hex 
and the flash RAM to all zeroes. The RAMs are cleared 
within three clock cycles (110 us minimum, using the 
internal clock) when D7 is set to 1. During the clear time 
the display must not be accessed. When the clear 
function is finished, bit 7 of the Control Word RAM will be 
reset to a “O”. 


Reset Function 
The display should be reset on power up of the display 
(RST=LOW). When the display is reset, the Character 


RAM, Flash RAM, and Control Word Register are cleared. 






[or [os os [os [os ooo [| 
0 





oO 


= = = =- © 0O OO 
=-—- = O Oj — CO 
7 OO 0+ Oo + OO 


0 Flash Function Disabled 
1 Flash Function Enabled 


O Blink Function Disabled 


100% Brightness 
80% Brightness 
53% Brightness 
40% Brightness 
27% Brightness 
20% Brightness 
13% Brightness 
Blank Display 


The display's internal counters are reset. Reset cycle takes 
three clock cycles (110 useconds minimum using the 
internal clock). The display must not be accessed during 
this time. 


To synchronize the flashing and blinking of multiple 
displays, it is necessary for the display to use a common 
clock source and reset all the displays at the same time to 
start the internal counters at the same place. 


While RST is low, the display must not be accessed by RD 
nor WR. 


Intelligent 
Display Devices 


Key 
Cc Clear function 
ST Self test 


BL Blink function 
FL Flash function 
Br Brightness control 


1 Blink Function Enabled (overrides Flash Function) 


O  X Normal Operation X=bit ignored 


1 =R_ Run Self Test, R=Test Result, R=1/pass, O=fail 


0 Normal Operation 


1 Clear Flash RAM & Character RAM (Character RAM=20 Hex) 


FIGURE 6. CONTROL WORD DATA DEFINITION 






FIGURE 7. CLEAR FUNCTION 


CE WR FL/| A3 A2 A1 AO! D7 D6 D5 D4 D3 D2 DI “es eee 
o xX X X X xX X ~~ X | Clear Disabled 


0 0 1 |0 X X xX }1 X xX X -% X xX X Clear User RAM, 
Flash RAM and Display 






X=don't care 
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FIG 8. DISPLAY CYCLE USING BUILT-IN ROM EXAMPLE 


Display message “Showtime.” Digit 0 is.leftmost— Closest to Pin 1. 
Logic levels; O=Low, 1=High, X=Don't care. 


ast (ce | mR = Ses sores laos asan———[o 


Reset. No Read/Write All Blank 
Within 3 Clock Cycles 

53% Brightness All Blank 
Cres PEs 


ot + | Write “S"to Write “S"to Digito | 0 

efete steele ete fete oe te Wie "H" to Dig — 

lo |i [a [i to fo {1 fo [o [4 [a | [1 [wrte-or to digt2 | s 

SHOW 

inl eae SHOWT 

fo fo [1 |Wrte*I*toDitgits | sHowT! 
1 fo 
fou 















FIG 9. DISPLAYING USER DEFINED CHARACTER EXAMPLE 


Load character “A” into UDC-5 and then display it in digit 2 
Logic levels: O0=Low, 1=High, X=Don't care. 


1 ge ‘M" to Digit 6 SHOWTIM 
| Write“ ‘E” to Digit 7 


SHOWTIME 





Display 


Reset. No Read/Write All Blank 
igs 3 Clock Se 


roa naa x x | 1+ |selectupc-s | UDC-5  AlrBlank _ | 


Write Into Row 4 All Blank 
of UDC-5 
Write Into Row 2 All Blank 
of UDC-5 

1 1 41 1 1 X |X |X 114 1 | Write Into Row 3 All Blank 
of UDC-5 


1 1 |1 1 1 /41x Ix |x Ja [4 fa 14 14. | write into Row 4 All Blank 
of UDC-5 

1 Write Into Row 5 All Blank 
of. UDC-5 

Write Into Row 6 All Blank 
of UDC-5 

Write IntoRow7 All Blank 
of UDC-5 

1 | a fel Ve 1 1 {x 1x [x 1 1 |Write UDC-5 . (Dligit2).A 
Into Digit 2 
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ELECTRICAL & MECHANICAL CONSIDERATIONS 


VOLTAGE TRANSIENT SUPPRESSION 


For best results power the display and the components 
that interface with the display to avoid logic inputs higher 
than V,,. Additionally, the LEDs may cause transients in 
the power supply line while they change display states. 
The common practice is to place a parallel combination of 
a.01 uF and a 22 uF capacitor between V,,, and GND for 
all display packages. 


ESD PROTECTION 


The input protection structure of the HDSP211XS provides 
significant protection against ESD damage. It is capable 
of withstanding discharges greater than 4 KV. Take all the 
standard precautions, normal for CMOS components. 
These include properly grounding personnel, tools, tables, 
and transport carriers that come in contact with unsh- 
ielded parts. If these conditions are not, or cannot be met, 
keep the leads of the device shorted together or the parts 
in anti-static packaging. 


SOLDERING CONSIDERATIONS 


THE HDSP211XS can be hand soldered with SN63 solder 
using a grounded iron set to 260°C. 


Wave soldering is also possible following these conditions: 


Preheat that does not exceed 93°C on the solder side of 
the PC board or a package surface temperature of 85°C. 
Water soluble organic acid flux (except carboxylic acid) or 
resin-based RMA flux without alcohol can be used. 


Direct contact with alcohol or alcohol vapor will cause 
degradation of the package. 


Wave temperature of 245°C +5°C with a dwell between 
1.5 sec. to 3.0 sec. Exposure to the wave should not 
exceed temperatures above 260°C for five seconds at 
0.063" below the seating plane. The packages should not 
be immersed in the wave. 


POST SOLDER CLEANING PROCEDURES 


The least offensive cleaning solution is hot D.I. water 
(60°C) for less than 15 minutes. Addition of mild saponifi- 
ers is acceptable. Do not use commercial diswasher 
detergents. 


For faster cleaning, solvents may be used. Exercise care 
in choosing solvents as some may chemically attack the 
nylon package. Maximum exposure should not exceed 
two minutes at elevated temperatures. Acceptable 
solvents are TF (trichorotrifluorethane), TA, 111 Trichlo- 
roethane, and unheated acetone." 

Note: 1. Acceptable commercial solvents are: Basic TF, Arktone, P. 


Genesolv, D. Genesolv DA, Blaco-Tron TF, Blaco-Tron TA, and 
Freon TA. 


Unacceptable solvents contain alcolhol, methanol, 
methylene chloride, ethanol, TP35, TCM, TMC, TMS+, TE, 
or TES. Since many commercial mixtures exist, contact a 
solvent vendor for chemical composition information. 
Some major solvent manufacturers are: Allied Chemical 
Corportation, Specialty Chemical Division, Morristown, Nu; 


Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI; 


E.1. DuPont de Nemours & Co., Wilmington, DE. 


For further information refer to Appnotes 18 and 19 in the 
current Siemens Optoelectronic Data Book. 


An alternative to soldering and cleaning the display 
modules is to use sockets. Naturally, 28 pin DIP sockets 
.600° wide with .100° centers work well for single displays. 
Multiple display assemblies are best handled by longer 
SIP sockets or DIP sockets when available for uniform 
package alignment. Socket manufacturers are Aries 
Electronics, Inc., Frenchtown, NJ; Garry Manufacturing, 
New Brunswick, NJ; Robinson-Nugent, New Albany, IN; 
and Samtec Electronic Hardward, New Albany, IN. 


For further information refer to Appnote 22 in the current 
Siemens Optoelectronic Data Book. 


OPTICAL CONSIDERATIONS 


The .200° high character of the HDSP211XS gives reada- 
bility up to eight feet. Proper filter selection enhances 
readability over this distance. 


Using filters emphasizes the contrast ratio between a lit 
LED and the character background. This will increase the 
discrimination of different characters. The only limitation is 
cost. Take into consideration the ambient lighting environ- 
ment for the best cost/benefit ratio for filters. 


Incandescent (with almost no green) or fluorescent (with 
almost no req) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are an inexpensive 
and effective way to strengthen contrast ratios. The 
HDSP2110/2112S are red/high efficiency red displays and 
should be matched with long wavelength pass filter in the 
570 nm to 590 nm range. The HDSP2113S should be 
matched with a yellow-green band-pass filter that peaks at 
565 nm. For displays of multiple colors, neutral density 
grey filters offer the best compromise. 


Additional contrast enhancement is gained by shading the 
displays. Plastic band-pass filters with built-in louvers offer 
the next step up in contrast improvement. Plastic filters 
can be improved further with anti-reflective coatings to 
reduce glare. The trade-off is fuzzy characters. Mounting 
the filters close to the display reduces this effect. Take 
care not to overheat the plastic filter by allowing for proper 
air flow. 


Optimal filter enhancements are gained by using circular 
polarized, anti-reflective, band-pass filters. The circular 
polarzing further enhances contrast by reducing the light 
that travels through the filter and reflects back off the 
display to less than 1%. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, 
NJ; SGL Homalite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized 
Corporation, Deer Park, NY, Hoya Optics, Inc., Fremont, 
CA. 


One last note on mounting filters: recessing displays and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several 
bezel manufacturers are: R.M.F. Products, Batavia, IL; 
Nobex Components, Griffith Plastic Corp., Burlingame, CA; 
Photo Chemical Products of California, Santa Monica, CA; 
\.E.E.-Atlas, Van Nuys, CA. 
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SIEMENS 


MDL2416C 
MDL2416TXVB 


.15" Red, 4-Digit, 16 Segment Plus Decimal 
HI-REL Alphanumeric Intelligent Display® 





FEATURES 


® 150 Mil High, Non-Magnified Monolithic Character 

® Rugged Ceramic Package, Hermetically Sealed Flat 

Glass Window 

Low Profile Package - 

Dual in Line Configuration 

Close Vertical Row Spacing, 0.600" 

100 Mil Pin Spacing 

Wide Viewing Angle 

Wide Temperature Operating Range, 

-55°C to +100°C 

© Fully Integrated CMOS Drive Electronics 

Direct Access to Each Digit Independently 

and Asynchronously 

TTL Compatible, 5 Volt Power Supply 

independent Cursor Function 

17th Segment for Improved Punctuation Marks 

Two Chip Enables 

Interdigit Blanking 

Display Blank Function 

Memory Clear Function 

® End-Stackable, Four Character Package 

® Intensity Coded for Display Uniformity 

® MDL2416C Process Conforms to MIL-D-87157 
Quality Level A Test Tables I, il and also can meet 
Groups B and C Testing Specified in MIL-D-87157 

© MDL2416 TXVB Process Conforms to MIL-D-87157 
Quality Level A Test Tables I, Il, tila and IVa 
(See High Reliability Test Tables) 


With Memory/Decoder/Driver 


Package Dimensions in Inches (mm) 


—— Static 
zl or pre Sensitivity 
: Marking 


295 + .003 
(7.493 + .076) 


59 
(14.99) 








Pin 1 i a a 
Indicator : ey 
: Luminous 
ASE 38)- =: — EIA Date Code Intensity 
— Part number Code 


01x .02 
(.25 x 51) 


! 18 places 
_ a “~.10 (2.54) Tolerance: 
—— .85 (21.59) ———» XX + .01 (.25) 


XXX + .010 (.250) 








DESCRIPTION 


The MDL2416 is a military alphanumeric four digit display 
module with a 17 segment font and a built-in CMOS drive 
circuitry that is TTL and microprocessor compatible. 


The integrated circuit contains memory, ASCII ROM de- 
coder, multiplexing circuitry and drivers. The MDL2416 is 
designed for use in extremely harsh environments where 
only the most reliable product is acceptable. 


Data entry is asynchronous and can be random. A display 
system can be built using any number of MDL2416s since 
each digit in any MDL2416 can be addressed independently 
and will continue to display the character last stored until 
replaced by another. 


System interconnection is straightforward. The least signifi- 
cant two address bits (AO, A1) are normally connected to the 
like named inputs of all MDL2416s in the system. With two 
chip enables (CE1 and CE2), four MDL2416s (16 charac- 
ters) can easily be interconnected without an external 
decoder. 


Important: Since this is a CMOS device, normal precautions 
should be taken to avoid static damage que to high static 
voltages or electric fields. See Appnote 18 for further infor- 
mation. 
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OPTOELECTRONIC CHARACTERISTICS at 25°C 
Absolute Maximum Ratings 


DC Supply Voltage ....... -0.5 to +6.0 VDC 
Input Voltage Relative to Gnd 

(all INDUS) 0... eee crete teers -0.5 to V,, +0.5 VDC 
Operating Temperature ........... eee -55°C to +100°C 
Storage Temperature 00... eee ~65°C to +125°C 
Optical Characteristics 
Spectral Peak Wavelength ............ccc ees 660 nm typ. 
Spectral Line Half-Width ...0..0. 0c. 40 nm typ. 
Viewing Angle (see Note) ..........ccccccccesseseeeeneereeees +50° 
DiQit SiZ@%:.25.25, ieee Shee ekg eRe 0.15" 


Luminous Intensity (typ.) .....0.1 mcd/segment at V..=5 V 
Intensity Matching, 
Segment to Segment ...........e eee 1.8:1 atV,.=5 V 


Note: “Off axis viewing angle” is defined as, the minimum angle 
in any direction from the normal to the display surface at which 
any part of any segment in the display is not visible. 


DC CHARACTERISTICS at 25°C 


cc 
loo (Blank) 


log (10 segments/character 
4 digits on) 


lec (all segments on cursor 
in 4 digits)".?) 


TOP VIEW 


NIA] | NIA 


VIN | | IN 


DIGIT 2 DIGIT 1 





Pin Function Pin Function 

1 CE1 Chip Enable 10 GND 

2 CE2 Chip Enable 11. DO Data Input 

3 CLR Clear 12 D1 Data Input 

4 CUE Cursor Enable 13. D2 Data Input 

5 CU Cursor Select 14 D3 Data Input 

6 WR Write 15 D6 Data Input 

7 A1 Digit Select 16 D5 Data Input 

8 AO Digit Select 17. D4 Data Input 

9 Voc 18 BL Display Blank 


Voc=5 V, WREV ec, 
Vin= OV all other pins 


Vec=5 V meausred at 
5 sec., 60 sec. max. 





(all inputs) 


Von=5VL05V 





Vic 
Vy (all inputs) 


|, (all inputs) 


1. Measured at 5 seconds. 
2. 60 seconds maximum duration. 





Voo=5 Vt0.5V 
Vec=5 V, Vyz0.8V 
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AC CHARACTERISTICS 


Tis 
Ty 
Tos 
Ton 











ec 
oat 
wieoaeyTie | Tw 
Due satpTie [Ts 
ousroetiwe [Tm 
fears ft foes 


Note: 1. Unused inputs must be tied to an appropriate logic voltage level (either V+ or V-). 





TIMING CHARACTERISTICS 





WRITE CYCLE WAVEFORMS 
CE1, CE2 a a : 4V 
\ 7, A oh leon ica a xX 2y 








| r 
be————— Togs ———4 Toten 


| 
- 

CU, AO, Al xX | Ba 
t ies a 
eo Tas, Tous ————»_ TAH, TCUH =— 

I 


I\ | 
-! Two Tw ———»} 
1 


Do-D6 x x 
| Say 


be-T ype Ty 





(for tester calibration only) 








CHARACTER SET 


~~ 
I 
i! 

a 
PS] 
at SS 


1 
1 


—— 
~ 





/ 
/ 
Li 
| 


All other input codes display “blank” 
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INTERNAL BLOCK DIAGRAM 














OSC/ 
Multiplexe 





Displa 
Ba BA BR OR 
3 2 


1 0 









oO 
Cc 
m 
L 
Input Control 


D6 p5D4p3D2p 1D0 


TYPICAL SCHEMATIC FOR 16 DIGIT SYSTEM 
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LOADING DATA 


Setting the chip enable (CE1, CE2) to their true state will 
enable data loading. The desired data code (D0-D6) and 
digit address (AO, A1) must be held stable during the 
write cycle for storing new data. 


Data entry may be asynchronous and random. (Digit 0 is 
defined as right hand digit with A1 = A2= 0.) 


Clearing the entire internal four-digit memory can be 
accomplished by holding the clear (CLR) low for one pS 
minimum. The clear function will clear both the ASCII 
RAM and the cursor RAM. Loading an illegal data code 
will display a blank. 


LOADING CURSOR 


Setting the chip enables (CE1, CE2) and cursor select 
(CU) to their true state will enable cursor loading. A write 
(WR) pulse will now store or remove a cursor into the 
digit location addressed by AO, A1, as defined in data 
entry. A cursor will be stored if DO=1; and will be 
removed if DO=0. The cursor (CU) pulse width should not 
be less than the write (WR) pulse or erroneous data may 
appear in the display. 


TYPICAL LOADING DATA STATE TABLE 












X = don't care 
LOADING CURSOR STATE TABLE 


Control Address 


CE2 CUE At AO|D6 D5 D4 D3 


5 
3 
ey 


X 


xX 
X 
X 
X 


Xx XxX X 


pe Soe cole Ser ie mia nile ees eile eae a 
mrereerrrrzrire;l oa 
SI Oe 0 g| 
e 
Terre rr Frees =| 
a 


Cc 
x 
X 
L 
L 
L 
L 
L 
X 
L 
X 


<mxoOooerHooK x i?) 
i Ee Ee 


X = don't care 







_ __ Control __ __ ___| Address Data Display Digit 

H X X bL X H H previously loaded display G R E Y 
H H x L x x H xX x x X xX x x x x G R E Y 
H X H bL X X HIX X |X X X X X X XITG R E Y 
H L L L H L HfL L tH LL tL H L HIG R E CE 
H ELE L tL H L HJL HYFH L H L H L HIG R UE 
H LE L bL H L HJH LE JH L bE H H kL LYIG bt UE 
H LE L tL H L HIH HJH LE L EL L H LAB tL UE 
L xX xX X xX H H IX X blank display 

H L LL H L HIH HIH L LCL H H HIG LE UE 
H X X L xX H L xX XxX clears character displays see character set 
H L L £ H tL HX xX 


previously loaded display 
display previously stored cursors 


isable cursor display 


display stored cursors 


If the cursor isn't required, the cursor enable signal (CUE) 
may be tied low to disable the display of the cursor function. 
For a flashing cursor, simply pulse CUE. /f the cursor has 
been loaded to any or all positions in the display, then CUE 
will control whether the cursor(s) or the characters appear. 
CUE does not affect the contents of cursor memary. 


DISPLAY BLANKING 


To blank the display, load a blank or space into each digit of 
the display or use the (BL) display blank input. 


Setting the (BL) input low does not affect the contents of 
either data or cursor memory. A flashing display will result 
by pulsing (BL). 


A flashing circuit can be easily constructed using a 555 
astable multivibrator. Figure 1 illustrates a circuit in which 
varying R1 (100K~10K) will have a flash rate of 1Hz~10Hz. 


The display can be dimmed by pulse width modulating the 
(BL) at a frequency sufficiently fast not to interfere with the 
internal clock. This clock frequency may vary from 200 Hz to 
4.3KHz. The dimming signal frequency should be 2.5KHz or 
higher. Dimming the display also reduces power consump- 
tion. 








see character code 


Display Digit 
D2 D1 2 1 #0 
B E A R 
B E A R 
x B E A @& 
Xx B E | oe | 
X B 8 8 & 
x ZB HES 
x @ « 8 &@ 
B E A _ R 
X B E A R 
B — # & 
B-& 
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SIEMENS 


veLlow MPD2131 TXVB, IPD2131 


HER MPD2132 TXVB, IPD2132 
HIGH EFF. GREEN MPD2133 TXVB, IPD2133 





FEATURES 


Eight .2" Dot Matrix Characters in a 
Ceramic Package 

True Hermetic Glass Frit Seal for all Colors 
Internal ROM with 128 ASCII Characters 
Internal RAM for up to 16 User Definable 
Characters 

Programable Control Word Allows user to 
select from 8 Brightness Levels, Display 


Blink, Character Flash, Self Test, or Clear 
Functions 


Intemal or Extenal Clock Capability 

8 Bit Bidirectional Data Bus Allows for 
Read/Write Capability 

Contains all Display Drive and Multiplexing 
Circuitry 

Reset Pin for Display Initialization, Multiple 
Display Blinking and Flashing 
Synchronization 

TTL Compatible 

Operating Temperature Range: -55 to +100°C 
Storage Temperature: -65 to +125°C 
Categorized for Luminous Intensity and Color 
X-Y Stackable 

MPD2131/2/3 Process Conforms to MIL-D- 
87157, Quality Level A Test Tables | and 


Group A Table Il and can meet Groups B and 
C Testing Specified in MIL-D-87157 
MPD2131/2/3 TXVB Process Conforms to 
MIL-D-87157 Quality Level A Test Tables I, Il, 
Illa, [Va (See High Reliability Test Tables). 





0.200" 8-Character 5 X 7 Dot Matrix 
X-Y Stackable, HI-REL 
Alphanumeric Programmable Display™ 


Package Dimensions in inches (mm) 


1.680 MAX (42.7) 
1663 MIN (42.2) 


210 
(3.3) 








ASL 
(4.8) 


HUE CATEGGRY 


EIA ae eae eds nes TYP. 


100 TYP. 
NON-CUM. 
(2.54) 


Tolerance = .XXX +0.015 (0.30) 


DESCRIPTION 


The MPD2131 (yellow), MPD2132 (High Efficiency Red) and 
MPD2133 (High Efficiency Green) are eight-digit high reliability 
5 x 7 dot matrix Programable Displays that are aimed at satis- 
fying the most demanding military display requirements. They 
are designed for use in extremely harsh environments where 
only the most reliable parts are acceptable. These devices are 
processed to meet the requirements of High-Rel applications. 
The devices are constructed in ceramic packages with eight 
.20 inch high 5x7 dot matrix digits. The devices incorporate the 
latest in CMOS technology which is the heart of the device 
intelligence. The CMOS IC is controll-ed by a user supplied 
eight-bit data word on a bidirectional BUS. The ASCII data and 
attribute data are word driven. This approach allows the 
displays to interface using similar techniques as a microproces- 
sor peripheral. 


APPLICATIONS 

* Military Control Panels 

¢ Night Viewing Applications 

¢ Cockpit Monitors 

¢ Portable and Vehicle Technology 
¢ Industrial Controllers 
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ESD Warning: Standard precautions for CMOS 
handling should be observed. 








Maximum Rating, T,=25°C Switching Specifications 
DC Supply Voltage, (over operating temperature range and V_,, = 4.5V to 5.5V) 


Wino LEDEOR) Symbol | Description 

with no LEDs on)... -0.3 to +7.0 VDC Symbol Description 

AI INDUES osc ccsecssccee ee -0.3V to (V..+0.3) V an ae ee S 
Operating Temperature ............ -55°C to 100°C Display Access Time - Read 
Storage Temperature ................ -65°C to 125°C | tacs | Address SetupTimetoce | 10 | 
Relative Humidity (non-condensing) .......... 85% lags peices ee line io Ce 1 
Operating Voltage, V.,, to GND - Chip Enable Active Time - Write 

(Max. voltage with 20 dots/digits on) ....... 5.5V Ghip chable Acie Times Read 


Maximum Solder Temperature................. 260°C 


(0.063 inch below the seating plane, t<5 sec.) Tach Address Hold Time to CE 20 hs 
ESD Protection at 1.5 KQ, | Tach | 20 | ns | 
oo ee ee V,=4 KV (each pin) Chip Enable Recovery Time | 60 | ns | 


Tces Chip Enable Active Prior to 
Rising Edge - Write 140 ns 
Tces Chip Enable Active Prior to 
Enlarged Character Font Rising Edge - Read 160 ns 


Pimengiabs:minehesrnt) Tceh Chip Enable Hold to Rising Edge 
0.112 of Read/Write Signal ns 
(2.85) 


| C1 C2 C3 C4C5 























Tw Write Active Time 100 
= Twd Data Valid Prior to Rising Edge 
eee of Write Signal 
7, BMH @ Ri ree 
t Tdh Data Write Time 20 ns 
ene ee Oe OY 
: ; 0.189 Tr Chip Enable Active Prior 
eee ee a8) to Valid Data 160 
' EES HR ; . 
Trd Read Active Prior 
See Ps to Valid Data 95 ns 
0.026 
~~ (0.65) typ. Reset Active Time 300 


Oscillator, Refresh, Flash and Self Test Characteristics 





K 
0 

















Hz 
2 ; z 
Blinking Rate : 2 2.83 Hz 
Clock 10 Bus Loading : pF 
Clock Out Rise Time nsec Voc=4.5 V. Voy=2.4 V 
Clock Out Fall Time nsec Vec=4.5 V, Voy=0.4 V 
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Write Cycle Timing Diagram 


a 
o 
ee 
5 
2a 
= > 
2s 
=3 
a 








Input pulse levels -0.6 V to 2.4 V 











Read Cycle Timing Diagram 
Tacc 
ae | rn ae in 
FL /\ ‘ ? { 
Tach Tacs 
Tacs Tee Tee 
CE 
Toes Tceh 

Tr 
RD 

ae Trd Taf 


coor YEO KI XEN 


Maximum Power Dissipation vs. Ambient Temperature 
Derating Based on T,Max = 125°C 


Pp — Power Dissipation — W 








0) 
2 35 45 55 65 75 85 95 105 
Ta -°C 
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Optical Characteristics at 25°C V.,=5.0 V at Full Brightness 


Yellow IPD/MPD2131 


Luminous Intensity 
Character Average (# displayed 


Peak Wavelength 


Luminous Intensity 
Character Average 


Luminous Intensity 
Character Average 
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DC ELECTRICAL CHARACTERSTICS at 25°C 





Parameters 


linp (with pull-up) 
Input Leakage 


li, (NO pull-up) 
input Leakage 


Vin ; 
Input Voltage High 


Vit 
Input Voltage Low 


Vo. (DO-D7) 
Output Voltage Low 


Vor (CLK) 
Output Voltage Low 


Conditions 


Vec =5 V, Vin=SV 
Voo=5 V, “V" in all 8 digits. =i 
2a 
Voec=5 V, “#” in all 8 digits 2s 
3 





Vec=5 V, Vin=O V to Veco 
(WR, CE, FL, RST, RD, CLKSEL) 


Vec=5 V, Vin=0-5 V 
(CLK, AO-A3, DO-D7) 


Voc=4.5 V to 5.5 V 


VovOuputvotagerign [24 || |v [Veec#5V. lao nA 
Qc Thermal Resistance 
Junction to Case 15 °C/W 


Notes: 1. Io, is an average value. 





2. log is measured with the display at full brightness. Peak Io,=*%s log average (#displayed). 


Recommended Operating Conditions (T,=-55°C to +100°C) 


Pa 
epee 







< 







Output Voltage Low 
Output Voltage High 
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Pin Description 
Pin No. Function 


CLS 


Description 
Clock Select 


Clock I/O 
Write 

Chip Enable 
Reset 


Read 


Data Bus 


Data Bus 
Data Bus 
Data Bus 


Supply 
Logic 
Data Bus 
Data Bus 
Data Bus 
Data Bus 


Flash 


Address Inputs 


Address Inputs 
Address Inputs 
Address Inputs 
Address Inputs 


Explanation 


Selects an internal or external clock source. CLS=1 the internal clock selected 
(master clock), CLS=0 then external clock selected (slave operation). 

Inputs or outputs the clock as determined by the CLS pin. 

Writes data into the display when WR=0 and CE=0. 

Enables the read/write access when low. ; 
Initializes the display; clears the Character RAM (20 Hex), Flash RAM (00 Hex), 
Control Word (00 Hex) and resets the internal counters. UDC Address Register and 
UDC RAM are unaffected. fan 

Outputs data from the display when RD=0 and CE=0. 


8 bit bidirectional data bus. Character RAM and Control Word uses D7~-D0, UDC 
Address Register uses D3~-D0, UDC RAM uses D4-D0, and Flash RAM uses DO. 
Same as DO 
Same as DO 
Same as DO 


Positive power supply. 

Analog ground for the LED drivers. 
Digital ground for the logic circuitry. 
Same as DO 

Same as DO 

Same as DO 

Same as DO 


Accesses the Flash RAM. Address inputs, A2-A0, select the digit address while data 
bit DO sets (DO=1) or resets (DO=0) the Flash bit. A4 and A3 are ignored. 

A4 and A3 select a section of the display’s memory. A2-A0 select specific locations 
in the different sections. If FL is low the Flash RAM is accessed regardless of the 
status of A4 and A3. 

Same as AO 

Same as AO 

Same as AO 

Same as AO 
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re 
PPT sa ALTE Hs Pde |e 
Se Reed eli eieed penta (8 [SSL] 
apc 


upc | UDC | Ube | UDC | UDC | UDC | UDC | UBC | UDC | UDC upc | UDC | Ube | UDC | UDC 
of{/if,2]3;,4]5}]6]7)]8 49 14] 12 | 13 | 14 | 15 
Notes: 


1. On power up, the device will initialize in a random state. 
2. X = don't care 





Cascading Displays 


The display’s oscillator is designed to drive up to 16 e Select one of the Displays to provide the Clock for the 
other displays with input loading of 15 pF each. other displays. Connect CLKSEL to Veg for this display. 
The following are the general requirements for cascad- e Tie CLKSEL to ground on other displays. 

ing 16 displays together: e Use RST to synchronize the blinking between the 

e Determine the correct address for each display. displays. 


e Use CE from an address decoder to select the 
correct display. 


RST 





RST CLKI/O CLKSEL RST CLK I/O CLKSEL 











Up to14 More Displays 
in in between 





DISPLAY 





DISPLAY 





DO-D7 A0-A4_ DO-D7 A0O-A4 







Address Decode Chip 1 to 14}: 
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BLOCK DIAGRAM 


+32 
Counter 








+3 
Counter 











+7 
Counter 





Row : 
Drivers 


OOOGOO00 
8 Digit Display 









Column 
Drivers 





+128 
Counter 





Column 
Latch 





D Latch 
Holding 
Register 






Character 
RAM 


Data Bus 







FUNCTIONAL DESCRIPTION 


The display's user interface is organized into five 
memory areas. They are accessed using the Flash 
Input, FL, and address lines, A3 and A4. All the listed 
RAMs and Registers may be read or written through the 
data bus. See Table 1. Each input pin is described in 
Pin Definitions. The five basic memory areas are: 


Character RAM Stores either ASCI| character 


data or an UDC RAM address 


Flash RAM 1x 8 RAM which stores Flash data 
User-Defined Stores dot pattern for custom 
Character RAM characters. 

(UDC RAM) 

User-Defined Provides an address to UDC RAM 
Character Address when user is writing or reading a 
Register (UDC custom character 

Address Register) 

Control Word Enables adjustment of display 
Register brightness, flash individual charac- 


ters, blink, self test or clearing the 
display. 













ROM 
Word 
Decode 













Control 
Word 


acl Register 





Self 
Test 


RST can be used to initialize display operation upon power 
up or during normal operation. When activated, RST will 
clear the Flash RAM and Control Word Register (OOH) and 
reset the internal counter. All eight display memory loca- 
tions will be set to 20H to show blanks in all digits. 


FL pin enables access to the Flash RAM. The Flash RAM 
will set (DO=1) or reset (DO=0) flashing of the character 
addressed by A0-A2. 


The 1 x 8 bit Control Word Register is loaded with attribute 
data if A3=0. 


The Control Word Logic decodes attribute data for proper 
implementation. 


Character ROM is designed for 128 ASCII characters. The 
ROM is Mask Programmable for custom fonts. 


The Clock Source could either be the internal oscillator 
(CLKSEL=1) of the device or an external clock (CLKSEL=0) 
could be an input from another MPD213X display for the 
synchronization of blinking for multiple displays. 


The Display Multiplexer controls the Row Drivers so no 
additional logic is required for a display system. 


The Display has eight digits. Each digit has 35 LEDs 
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FL A4 A3 Section of Memory 





Character RAM Character Address | D7-D0 


TABLE 1. MEMORY SELECTION 


THEORY OF OPERATION 


The IPD/MPD213X Display is designed to work with all 
major microprocessors. Data entry is via an eight bit parallel 
bus. Three bits of address route the data to the proper digit 
location in the RAM. Standard control signals like WR and 
CE allow the data to be written into the display. 


DOo-D7 data bits are used for both Character RAM and 
control word data input. A3 acts as the mode selector. 

lf A3=1, character RAM is selected. Then input data bit 
D7 will determine whether input data bits DO—-D6 is ASCII 
coded data (D7=0) or UDC data (D7=1). See section on 
UDC Address Register and RAM. 


For normal operation FL pin should be held high. When FLis 
held low, Flash RAM is accessed to set character blinking. 


The seven bit ASCII code is decoded by the Character 
ROM to generate Column data. Twenty columns worth of 
data is sent out each display cycle, and it takes fourteen 
display cycles to write into eight digits. 


The rows are multiplexed in two sets of seven rows each. 
The internal timing and control logic synchronizes the 
turning on of rows and presentation of column data to 
assure proper display operation. 


POWER UP SEQUENCE 


Upon power up the display will come on at random. Thus 
the display should be reset on power-up. Reset will clear 
the Flash RAM, Control Word Register and reset the 
internal counter. All the digits will show blanks and 
display brightness level will be 100%. 


The display must not be accessed until three clock 
pulses (110 pseconds minimum using the internal clock) 
after the rising edge of the reset line. 


Flash RAM Character Address [Do 
UDC Address Register D3-D0 









MICROPROCESSOR INTERFACE 


The interface to a microprocessor is through the 8-bit 
data bus (DO-D7), the 4-bit address bus (AO-A3) and 
control lines FL, CE and WR. 


To write data (ASCII/Contro!l Word) into the display CE 
should be held low, address and data signals stable and 
WR should be brought low. The data is written on the low 
to high transistion of WR. 


The Control Word is decoded by the Control Word 
Decode Logic. Each code has a different function. The 
code for display brightness changes the duty cycle for 
the column drivers. The peak LED current stays the same 
but the average LED current diminishes depending on 
the intensity level. 


The character Flash Enable causes 2 Hz coming out of 
the counter to be ANDED with the column drive signal to 
make the column driver cycle at 2 Hz. Thus the character 
flashes at 2 Hz. 


The display Blink works the same way as the Flash 
Enable but causes all twenty column drivers to cycle at 2 
Hz thereby making ail eight digits blink at 2 Hz. 


The Self Test function of the IC consists of two internal 
routines which exercise major portions of the IC and 
illuminates all the LEDs. 


Clear bit clears the character RAM and writes a blank 
into the display memory. It however does not clear the 
control word. 


ASCII Data or Control Word Data can be written into the 
display at this point. For multiple display operation, CLK 
\/O must be properly selected. CLK I/O will output the 
internal clock if CLKSEL=1, or will allow input from an 
external clock if CLKSEL=0. 
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Character RAM aes 

The Character RAM is selected when FL, A4 and A3 are 
set to 1,1,1 during a read or write cycle. The Character 
RAM is a 8 by 8 bit RAM with each of the eight locations 
corresponding to a digit on the display. Digit 0 is on the 
left side of the display and digit 7 is on the right side of 
the display. Address lines, A2-A0 select the digit 
address with A2 being the most significant bit and AO 
being the least significant bit. The two types of data 
stored in the Character RAM are the ASCII coded data 
and the UDC Address Data. The type of data stored in 
the Character RAM is determined by data bit, D7. If D7 is 
low, then ASCII coded data is stored in data bits D6-DO. 
If D7 is high, then UDC Address Data is stored in data bit 
D3-Do. 


The ASCII coded data is a 7 bit code used to select one of 
128 ASCII characters permanently stored in the ASCII 
ROM. 


The UDC Address data is a 4 bit code used to select one 
of the UDC characters in the UDC RAM. There are up to 
16 characters available. See Figure 1. 


UDC Address Register and UDC RAM 

The UDC Address Register and UDC RAM allows the user to 
generate and store up to 16 custom characters. Each custom 
character is defined in 5 x 7 dot matrix pattern. It takes 8 write 
cycles to define a custom character, one cycle to load the 
UDC Address Register and 7 cycles to define the character. 
The contents of the UDC Address Register will store the 4 bit 
address for one of the 16 UDC RAM locations. The UDC RAM 
is used to store the custom character. 


UDC Address Register z= 
The UDC Address Register is selected by setting FL=1, 
A4=0, A3=0. It is a 4 bit register and uses data bits, 
D3-D0 to store the 4 bit address code (D7-D4 are ig- 
nored). The address code selects one of 16 UDC RAM 
locations for custom character generation. 


UDC RAM as . 

The UDC RAN is selected by setting FL=1, A4=0, A3=1. 
The RAM is comprised of a 7 x 5 bit RAM. As shown in 
Figure 4, address lines, A2-A0 select one of the 7 rows of 
the custom character. Data bits, D4-DO determine the 5 
bits of column data in each row. Each data bit corresponds 
to a LED. If the data bit is high, then the LED is on. If the 
data bit is low, the LED is off. To create a character, each 
of the 7 rows of column data need to be defined. See 
Figures 2 and 3 for logic. 


Flash RAM 

The Flash RAM allows the display to flash one or more of 
the characters being displayed. The Flash Ram is ac- 
cessed by setting FL low. A4 and A3 are ignored. The 
Flash RAM is a 8 x 1 bit RAM with each bit corresponding 
to a digit address. Digit 0 is on the left side of the display 
and digit 7 is on the right side of the display. Address lines, 
A2-A0 select the digit address with A2 being the most 
significant digit and AO being the least significant digit. 
Data bit, DO, sets and resets the flash bit for each digit. 
When D0 is high, the flash bit is set and when DO Is low, it 
is reset. See Figure 4. 







AO 


a [wala mas | wm 









for Digits 0-7 


eae ea 


1 1 1 1 1 Character Address 
for Digits 0-7 


Character Address 


D7 D6 DS D4 D3 D2 D1 DO 


7 bit ASCII code for a Write Cycle 





7 bit ASCII code read during a 
Read Cycle 
















for Digits 0-7 


FIGURE 1. CHARACTER RAM ACCESS LOGIC 


war] mmo] Fees [ew | 


AO 





Character Address 


{ 1 1 Character Address 
for Digits 0-7 











1 4 1 Not used for UDC 
Address Register for the Write Cycle UDC 
Address 
D3-D0=UDC RAM Address Code Register 


1 { 1 Not used for UDC 
Address Register 

14 1 | A2-AO=Character 
Row Address 

1 { 1 1 A2-A0=Character 
Row Address 















D3-DO0=UDC address for a 
Write Cycle 









D3-DO0=UDC address for Read Cycle 


D7 D6 D5 D4 D3 D2 D1 DO 







D3—-DO=UDC RAM Address Code 









during a Read Cycle 


D4-D0=Character Column Data 


for Write Cycle UDC 


RAM 


D4-—D0=Character Column Data 
read during a Read Cycle 





FIGURE 2. UDC ADDRESS REGISTER AND UDC CHARACTER RAM 





MPD2131/2/3 TXVB, 1PD2131/2/3 
2-90 


Control Word 

The Control Word is used to set up the attributes required 
by the user. It is addressed by setting FL=1, A4=1, A3=0. 
The Control Word is an 8 bit register and is accessed 
using data bits, D7-D0. See Figures 5 and 6 for the logic 
and attributed control. The Control Word has 5 functions. 
They are brightness control, flashing character enable, 
blinking character enable, self test, and clear (Flash and 
Character RAMS only). 


Brightness Control 

Control Word bits, D2-DO, control the brightness of the 
display with a binary code of 000 being 100% brightness 
and 111 being display blank. See Figure 6 for brightness 
level versus binary code. The average Iog can be calculated 
by multiplying the 100% brightness level log value by the 
display's brightness level. For example, a display set to 80% 
brightness with a 100% average I¢g value of 200 mA will 
have an average lec value of 200 mA x 80%=160 mA. 


Flash Function 

Control Word bit, D3, enables or disables the Flash 
Function. When D3 is 1, the Flash Function is enabled and 
any digit with its corresponding bit set in the Flash RAM 
will flash at approximately 2 hertz. When using an external 
clock, the flash rate can be determined by dividing the 
clock rate by 28,672. When D3 is 0, the Flash Function is 
disabled and the contents of the Flash RAM is ignored. 
For synchronized flashing on multiple displays, see the 
Reset Section. 


Blink Function 

Control Word bit, D4, enables or disables the Blink 
Function. When D4 is 1, the Blink Function is enabled and 
all characters on the display will blink at approximately 2 
hertz. The Blink Function will override the Flash Function if 
both functions are enabled. When D4 is 0, the Blink 
Function is disabled. When using an external clock, the 
blink rate can be determined by dividing the clock rate by 
28,672. For synchronized blinking on multiple displays, 
see the Reset Section. 


Flash RAM Address 
for Digits 0-7 





Flash RAM Address 
for Digits 0-7 


Not used for Control 


Not used for Control 


















Row Data Column Data 
C1 C2 C3 C4 C5 
A2 Ai AO Row# D4 D3 D2 D1 


1 0 5 
1 0 1 6 
1 1 0 7 


FIGURE 3. UDC CHARACTER MAP 







8 
5x7 SB 
Dot Matrix => 
Pattern Ee 

i) 








Self Test 

Control Word bits, D6 and D5, are used for the Self Test 
Function. When D6 is 1, the Self Test is initiated. Results of 
the Self Test are stored in bit D5. Control Word bit, D5, is a 
read only bit. When D5 is 1, Self Test has passed. When 
D5 is O, Self Test failed is indicated. The Self Test function 
of the IC consists of two internal routines which exercise 
major portions of the IC and illuminates all of the LEDs. 
The first routine cycles the ASCII decoder ROM through all 
states and performs a check sum on the out-put. If the 
check sum is correct , D5 is set to a 1 (Pass). 


The second routine provides a visual test of the LEDs. 
This is accomplished by writing checkered and inversed 
checkered patterns to the display. Each pattern is dis- 
played for approximately 2 seconds. During the seif test 
function the display must not be accessed. The time 
needed to execute the self test function is calculated by 
multiplying the clock time by 262, 144 (typical time~4.6 
sec.). At the end of the self test, the Character RAM is 
loaded with blanks; the Control Word Register is set to 
zeroes except D5; the Flash RAM is cleared and the UDC 
Address Register is set to all 1s. 


DO=Flash Data, 0O=Flash Off and 1=Flash On 
(Write Cycle) 





DO=Flash Data, 0=Flash Off and 1=Flash On 
(Read Cycle) 


Control Word data for a Write Cycle, 
see Figure 6. 


Control Word data for a Read during 
a Read Cycle. 





FIGURE 5. CONTROL WORD ACCESS LOGIC 
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Clear Function (see Figures 6 and 7) The display’s internal counters are reset. Reset cycle takes 


Control Word bit, D7 clears the character RAM to 20 hex three clock cycles (110 pseconds minimum using the 

and the flash RAM to all zeroes. The RAMs are cleared internal clock). The display must not be accessed during 
within three clock cycles (110 ps minimum, using the this time. 

internal clock) when D7 is set to 1. During the clear time : — 

the display must not be accessed. When the clear To synchronize the flashing and blinking of multiple _ 
function is finished, bit 7 of the Control Word RAM willbe —_— displays, it is necessary for the display to use a common 
reset to a “0”. clock source and reset all the displays at the same time to 


start the internal counters at the same place. 
Reset Function ee 
The display should be reset on power up of the display While RST is low, the display must not be accessed by RD 
(RST=LOW). When the display is reset, the Character nor WR. 
RAM, Flash RAM, and Control Word Register are cleared. 


or Jos [os J [os] 2] os [oo 











Key 
ST Self test 


0 0 Oo 100% Brightness = BL Blink function 

Oo 0 1 80% Brightness FL ‘Flash function 

Oo 1 0 53% Brightness Br Brightness contro! 
Q0.614 1 40% Brightness 

1 0 0 27% Brightness 

1 0 1 20% Brightness 

de) 8 0 13% Brightness 

1 1 1 Blank Display 


0 Flash Function Disabled 
1 Flash Function Enabled 


0 Blink Function Disabled 
1 Blink Function Enabled (overrides Flash Function) 


0  X Normal Operation X=bit ignored 
1 ~=R-> Run Self Test, R=Test Result, R=1/pass, O=fail 


O Normal Operation 
1 Clear Flash RAM & Character RAM (Character RAM=20 Hex) 


FIGURE 6. CONTROL WORD DATA DEFINITION 


i308 ai ho| Di DE 0H. DW bs. be br Bi I ie 


Clear User RAM, 
Flash RAM and Display 
FIGURE 7. CLEAR FUNCTION X=don't care 










CE WR FL 
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FIG 8. DISPLAY CYCLE USING BUILT-IN ROM EXAMPLE 


Display message “Showtime.” Digit 0 is leftmost— Closest to Pin 1. 
Logic levels; O=Low, 1=High, X=Don't care. 


Ast (ce |wA|ADLFL| as | as [as | A2|A1| A0|D7{D6 |D5| D4 | 03] 2/01 O1f00|rersen__ Display 


ae Reset. No Read/Write All Blank 
Within 3 Clock Cycles 
53% Brightness All Blank 
Selected 


Seen aae030 Write “S"to Digit 0 
lo [1 | lo [1 oO /14 0 |O0 | Write “H” to Digit 1 


Jefe [ofo fos [sh inom opie | 
feet tet fedoe fet fmewrnans [eam 
}1 fo fo |y [ifs [a |r fo fo fo fs Jo fs fo fs fo fo [wrte-t to oigte | stowr | 
Peete eee cele tpoep- Write “I” to Ditgit 5 SHOWT! 
STL a 1_| Write “M" to Digit 6 SHOWTIM 
Oo {0 }1 lo [1 [Write “E* to Digit? —_| SHOWTIME 

































FIG 9. DISPLAYING USER DEFINED CHARACTER EXAMPLE 


Load character “A” into UDC-5 and then display it in digit 2 
Logic levels: O=Low, 1=High, X=Don't care. 













RSTICE |WRIRD|FL| A4 | A3|A2 [Ai] Ao|D7/D6} D5} D4! D3} D2} D1! Do Operation Display 


Reset. No Read/Write All Blank 
ee 3 Clock ee 


lo |x | x | Ix | x | Kk x | Ix | 14 |selectubc-s | Ail Biank | Blank 


Write Into Row 14 All Blank 
of UDC-5 

Write Into Row 2 All Blank 
of UDC-5 

1 14 1 1 X |X [X 414 1 | Write Into Row-3 All Blank 
of UDC-5 

1 1 $44 1 141 1X |X |X 41 1 $71 = |14 41) | Write Into Row 4 All Blank 
of UDC-5 

1 1 $14 qq. 4 X IX 1X +4 1 | Write Into Row 5 All Blank 
of UDC-5 

1 1 $44 1 11 1 |X |X {X | 14 1 | Write Into Row 6 All Blank 
of UDC-5 

Write Into Row 7 All Blank 
of UDC-5 


Into Digit 2 
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ELECTRICAL & MECHANICAL CONSIDERATIONS 


VOLTAGE TRANSIENT SUPPRESSION 

For best results power the display and the components 
that interface with the display to avoid logic inputs higher 
than Voc. Additionally, the LEDs may cause transients in 
the power supply line while they change display states. 
The common practice is to place a parallel combination of 
a.01pF and a 22 uF capacitor between Voc and GND for 
all display packages. 


ESD PROTECTION 


The input protection structure of the IPD/MPD2131X pro- 
vides significant protection against ESD damage. It is 
capable of withstanding discharges greater than 4 KV. 
Take all the standard precautions normal for CMOS 
components. These include properly grounding person- 
nel, tools, tables, and transport carriers that come in 
contact with unshielded parts. If these conditions are not, 
or cannot be met, keep the leads of the device shorted 
together or the parts in anti-static packaging. 


SOLDERING CONSIDERATIONS 


THE IPD/MPD213X can be hand soldered with SN63 
solder using a grounded iron set to 260°C. 


Wave soldering is also possible. Use water soluble 
organic acid flux or resin based RMA flux. 


A wave temperature of 245°C +5°C with a dwell between 
1.5 sec. to 3.0 sec. can be used. Exposure to the wave 
should not exceed temperatures above 260°C for five 
seconds at 0.063" below the seating plane. The packages 
should not be immersed in the wave. 


POST SOLDER CLEANING PROCEDURES 

The least offensive cleaning solution is hot D.|. water (60°C) 
for less than 15 minutes. Addition of mild saponifiers is 
acceptable. Do not use commercial diswasher detergents. 


For faster cleaning, solvents may be used. Suggested 
solvents include Freon TE, Freon TF, Genesolv DE-15, 
Genesolv DI-15, and Genesolv DES. 


An alternative to soldering and cleaning the display modules 
is to use sockets. Multiple display assemblies are best 
handled by longer SIP sockets or DIP sockets when avail- 
able for uniform package alignment. Socket manufacturers 
are Aries Electronics, Inc., Frenchtown, NJ; Garry Manufac- 
turing, New Brunswick, NJ; Robinson-Nugent, New Albany, 
IN; and Samtec Electronic Hardward, New Albany, IN. 


For further information refer to Appnote 22 in the current 
Siemens Optoelectronic Data Book. 


OPTICAL CONSIDERATIONS 


The .200" high character of the IPD/MPD213X gives reada- 
bility up to eight feet. Proper filter selection enhances 
readability over this distance. 


Using filters emphasizes the contrast ratio between a lit 
LED and the character background. This will increase the 
discrimination of different characters. The only limitation is 
cost. Take into consideration the ambient lighting environ- 
ment for the best cost/benefit ratio for filters. 


Incandescent (with almost no green) or fluorescent (with 
almost no red) lights do not have the flat spectral response of 
sunlight. Plastic band-pass filters are an inexpensive and 
effective way to strengthen contrast ratios. The high efficiency 
red displays should be matched with a long wavelength pass 
filter in the 570 nm to 590 nm range. The IPD/MPD2133 should 
be matched with a yellow-green band-pass filter that peaks at 
565 nm. For displays of multiple colors, neutral density grey 
filters offer the best compromise. 


Additional contrast enhancement is gained by shading the 
displays. Plastic band-pass filters with built-in louvers offer the 
next step up in contrast improvement. Plastic filters can be 
improved further with anti-reflective coatings to reduce glare. 
The trade-off is fuzzy characters. Mounting the filters close to 
the display reduces this effect. Take care not to overheat the 
plastic filter by allowing for proper air flow. 


Optimal filter enhancements are gained by using circular 
polarized, anti-reflective, band-pass filters. The circular 
polarzing further enhances contrast by reducing the light 
that travels through the filter and reflects back off the display 
to less than 1%. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, NJ; 
SGL Homalite, Wilmington, DE; 3M Company, Visual Products 
Division, St. Paul, MN; Polaroid Corporation, Polarizer Division, 
Cambridge, MA; Marks Polarized Corporation, Deer Park, NY, 
Hoya Optics, Inc., Fremont, CA. 


One last note on mounting filters: recessing displays and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several bezel 
manufacturers are: R.M.F. Products, Batavia, IL; Nobex 
Components, Griffith Plastic Corp., Burlingame, CA; Photo 
Chemical Products of California, Santa Monica, CA; |.E.E.- 
Atlas, Van Nuys, CA. 
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HER MPD2545A TXVB, IPD2545A 


GREEN MPD2547A TXVB, IPD2547A 
ve_cow MPD2548A TXVB, IPD2548A 


.25" 4 Character 5x7 Dot Matrix, X-Y Stackable 
Industrial and HI-REL/Military Alphanumeric Programmable Display™ 


FEATURES 


Four .25" Dot Matrix Characters in Hermetic 
Package 

Built-in Memory, Decoders, Multiplexer and 
Drivers 


* Viewing Angle, X Axis +40°, Y Axis +75° 


128 Character ASCII Format (Upper and Lower 
Case Characters) 
Rugged Ceramic Package, Hermetic Sealed Flat 
Glass Window 
Wide Temperature Operating Range for Industrial 
and HI-REL Use, -55°C to +100°C 
8 Bit Bidirectional Data BUS 
READ/WRITE Capability 
Built-in Character Generator ROM 
TTL Compatible 
Easily Cascaded for Multidisplay Operation 
Less CPU Time Required 
Software Controlled Features: 
- Programmable Highlight Attribute 
(Blinking, Non-Blinking) 
- Asynchronous Memory Clear Function 
— Lamp Test 
- Display Blank Function 
— Single or Multiple Character Blinking 
Function 
- Three Programmable Brightness Levels 
MPD2545/7/8A Process Conforms to 
MIL-D-87157, Quality Level A Test Tables I, and 
Group A Table Ii and can meet Groups B and C 
Testing Specified in MIL-D-87157 
MPD2545/7/8A TXVB Process Conforms to MIL-D- 
87157 Quality Level A Test Tables I, Il, Illa, IVa 
(See High Reliability Test Tables) 


with Built-in CMOS Control Functions 


Package Dimensions in Inches (mm) 
1.200 max. 


.150 ref. 


490 max. 
(12.45) 


Intensity Code 
EIA Data Code 


.17 (4.32) 


a 
83) 
.150 ref. 


(3.81) 
m|< .020 x .010 typ. 
.10 typ. (2.54) (.508 x .254) 


a 2 

-18 typ. (4.57) TOLERANCE: 
XX=.01 (.254) 
XXX=.005 (.127) 





DESCRIPTION 

The IPD2545A, MPD2545A (high efficiency red), IPD2547A, 
MPD2547A (green), and IPD2548A, MPD2548A (yellow) are 
four digit, Industrial/High Reliability, dot matrix, Program- 
mable Displays that are aimed at satisfying the most 
demanding industrial/ military display requirements. 


They are designed for use in extremely harsh environments 
where only the most reliable product is acceptable. These 
devices are processed to meet the requirements of HI-REL/ 
Military applications. The devices are contructed in a 
hermetic package using four 0.25-inch high 5x7 dot matrix 
displays. 


The devices incorporate the latest in CMOS technology 
which is the heart of the device intelligence. The CMOS 
controller chip is controlled by a user supplied eight bit data 
word on the bidirectional BUS. The ASCII data and attribute 
data are word driven. This approach allows the 

IPD254XA and MPD254XA to interface using the same 
techniques as a microprocessor peripheral. 


Applications include: military control panels, night viewing 
applications (red light), cockpit monitors, night vision 
goggle viewable displays (green), portable and vehicle 
technology as well as industrial controllers. 


Maximum Ratings 


DC SUPPLY oe wcicte tects ccteoretsyneteelievenivalestly -0.5 V to +6.0 Vdc 
Input Voltage Relative 

to GND (all inputs)... ee -0.5 V to Vec +0.5 Vde 
Operating Temperature ............ eee -55°C to +100°C 
Storage Temperature ..... ce ccecceeceteeeees -65°C to +125°C 
Thermal Resistance (0 jo) ...ccccccccseesessseectesseneecntereaes 30°C/W 


Important: Refer to Appnote 18, “Using and Handling Intelligent 
Displays.” Since this is a CMOS device, normal precautions should 
be taken to avold static damage. 
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OPTICAL CHARACTERISTICS 
High Efficiency Red IPD/MPD2545A 
Description 


Peak Luminous Intensity per LED (1.9) 
(Character Average) 


Voc= 5.0 V, # sign “ON” on ail 
digits = fuil brightness, 













Description 


Peak Luminous Intensity per LED (1.3) Ivave 
(Character Average) 

Peak Wavelength 

Dominant Wavelength ) 


Yellow IPD/MPD2548A 
Deseriplen 
(Character Average) 


.@| Max. | Units | rest Conditions 
= 5.0 V, #sign “ON” on all 
150 ped Usits at full brightness, 
T,=25°C 









Test Conditions 


Vic= 8.0 V, # sign “ON” on all 
digits at fuil brightness, 
T,=25°C 





Notes: 
1. The displays are categorized for luminous intensity with 3. The lumious stearance of the LED may be calculated using 
the intensity category designated by a letter code on the eae relationships. . 
the bottom of the package. LV (cd/m?) = IV (Candela)/A (Meter)? . 
2. Dominant wavelength Ap is derived from the CIE LV eauiartl es m|V (Candela)/A (Foot)? 
chromaticity diagram and represents the single A=8.4x107 ft?, 7.8x10°8 m? 
wavelength which defines the color of the device. 4. All typical values specified at Vec=5.0 V and T,=25°C unless 
otherwise noted. 
DC ee ee 


leo Blank 
(All Inputs Low) 


lee 80 dots/units 
(100% Brightness) 


Vec=5 V 
V,, (all inputs) cc=0 V £0.5V 


V4 (all inputs) : d Vec=5 V t0.5 V 


i, (all inputs) Vi,=0.8 V 
Ven=5.0 V 
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SWITCHING SPECIFICATIONS (V,,.=4.5 V) 
WRITE CYCLE TIMING 


Specification Minimum 


Parameter 










Tae Clear RAM 

Toga. Clear RAM Disable 
Ths Address Setup 
Hees Chip Enable Setup 
Te Read Enable Setup 


eer 
oO 
a 


ola 
= |= ]§ 


es 
Data Setup 
Write Pulse | 60 
Address Hold 
Data Hold 
Chip Enable Hold Le al 
Read Enable Hold 


Total Access Time=Setup Time + Write Time 
+ Hold Time 


oH 


Oo 
=x 


SWITCHING SPECIFICATIONS (V,, = 4.5 V) 


READ CYCLE TIMING 


Specification Minimum 
Parameter | Description -55°C 25°C |+100°C 
ee Address Setup 


Chip Enable 


Ho 


Q 
m 
=x 


i 


ce 
pe 
ca 
ic 
oe] 
oT 
oe 
ops 
oT 


















Write Enable Setup 


i + 
0 
30 
To [Dae Ting 
Tx [Aas ad 
i) 
40 


Tas 
Top 
Tp 
Tau 
Chip Enable Hold 
ae 
Tace Total Access Time = Setup Time + Write Time 2 
a ae 
Wait Time between Reads | 0 | 


Notes: 

1. Wait 1 ps between any Reads or Writes after writing a 
Control Word with a Clear (D7=1). Wait 1s between 
any Reads or Writes after clearing a Control Word with 
a Clear (D7=0). All other Reads and Writes can be 
back to back. 

2. All input voltages are (V,, =0.8 V, V,=2.0 V) 

3. Data out voltages are measured with 100 pF on the 
data bus and the ability to source= 
-40 pA and sink=1.6 mA The rise and fall tlmes are 60 
ns. V,,=0.4 V, V,,=2.4 V. 












n 
n 
n 
n 
n 
n 
n 
n 





s 

s 

20 40 s 
00 s 
200 s 

s 

s 

30 50 s 
s 

30 50 ns 
00 290 ns 
ns 
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TOP VIEW 





Pin 1 
PIN ASSIGNMENTS 
1 RD Read 
2 CLKIIO- Clock I/O 
3 CLKSEL Clock Select 
4 RST Reset 
5 CEl Chip Enable 
6 CEO Chip Enable 
7 A2 Address MSB 
8 Al Address 
9 AO Address LSB 
10 GND 


PIN DEFINITIONS 


1 


2. CLK I/O 


a ak 


12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 


ro MONDO 


RD 


RST 


CE1 


A2 
Al 
AO 


. GND 


WR 


D7 
D6 
DS 
D4 
D3 
D2 
D1 
DO 


cc 


Active low, will enable a processor to read 


all registers. 


11 
12 
13 
14 
16 
16 
17 
18 
19 
20 


WR 
D7 
D6 
D5 
D4 
D3 
D2 
D1 
DO 
Vee 


Write 
Data MSB 
Data 
Data 
Data 
Data 
Data 
Data 
Data LSB 


If CLK SEL (pin 3) is low, then expect an 


external clock source into this pin. If CLK 
SEL is high, then this pin will be the master 
or source for all other devices which have 


CLK SEL low. 


for an example. 


Reset. Must be held low until V., > 4.5 V. 
Reset is used only to synchronize blinking 
and will not clear the display. 


Chip enable (active high). 
Chip enable (active low). 


Address input (MSB). 


Address input. 


Address input (LSB). 


Ground. 


Write. Active low. If the device is selected, 
a low on the write input loads the data into 


memory. 


Data Bus bit 7 (MSB). 


Data Bus bit 6. 
Data Bus bit 5. 
Data Bus bit 4. 
Data Bus bit 3. 
Data Bus bit 2. 
Data Bus bit 1. 


Data Bus bit 0 (LSB). 


Positive power pin. 


. CLK SEL CLocK SELect determines the action of pin 
2, CLK I/O. See the section on Cascading 
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TIMING CHARACTERISTICS 
DATA “WRITE” CYCLE 
































APACS 20V 
CEO, CE1 cane 
Ao, At 20V, 
O8V 
Do-D6 20V, 
0.8V 
=, 2.0V 
AD 0av" 
wR 
20V, 
0.8V 
DATA “READ” CYCLE 
ares 2.0V 
CEO, CE1 O8V ® 
20V 
AQ-A3 08 yr 
DO-D6 20V, 
08 V 
ak 20V, 
WR O8V 
re 20V, 
O8Vv 
*Notes: 


1. All input voltages are V,, =0.8 v, V,,=2.0 V. 
2. These waveforms are not edge triggered. 
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BLOCK DIAGRAM 


Output 
Control 
Logic 


FUNCTIONAL DESCRIPTION 
The block diagram includes 5 major blocks and internal 
registers (indicated by dotted lines). 


Display Memory consists of a 5x8 bit RAM block. Each of 
the four 8-bit words holds the 7-bits of ASCII data (bits DO- 
D6) and an attribute select bit (Bit D7). The fifth 8-bit 
memory word is used as a control word register. A 
detailed description of the control register and its func- 
tions can be found under the heading Control Word. Each 
8-bit word is addressable and can be read from or 

written to. 


The Control Logic dictates all of the features of the 
display device and is discussed in the Control Word 
section of this data sheet. 


MODE SELECTION 





Note: 0 = Low Logic Level, 1 = High Logic 
Level, X = Don't Care. 




















DATA INPUT COMMANDS 

D7 _D6_Ds D4 D 
1 Oo xX xX X X X X XK X 
0 0 0 60 X X X XK X 
0 1 0 0 0 0 1 0 0 
0 1 Oo 61 o 1 0 1 #0 
0 1 1 0 oO 1 4 0 0 
0 1 1 1 0 0 1 1 #0 
) 1 Oo 60 1 X X X X 








7 D6 DS D4 D3 D2 D1 DO | OPERATION 





The Character Generator converts the 7-bit ASCII data 
into the proper dot pattern for the 128 characters shown in 
the character set chart. 


The Clock Source can originate either from the internal 
oscillator clock or from an external source-usually from the 
output of another IPD2545/7/8A and MPD2545/7/8A ina 
multiple module display. 


The Display Multiplexer controls all display output to the 
digit drivers so no additional logic is required for a display 
system. 


The Column Drivers are connected directly to the 
display. 


The Display has four digits. Each of the four digits is com- 
prised of 35 LEDs in a 5 x 7 dot array which makes up the 
alphanumeric characters. 


The intensity of the display can be varied by the Control 
Word in steps of 0% (Blank), 25%, 50%, and full bright- 
ness. 


MICROPROCESSOR INTERFACE 

The interface to the microprocessor is through the address 
lines. (AO-A2), the data bus (DO-—D7), two chip select lines 
(CEO, CE1), and read (RD) and write (WR) lines. 


The CEO should be held low when executing a read, or 
write operation. CE1 must be held high. 


The read and write lines are both active low. During a valid 
read the data lines (DO-D7) become outputs. A valid write 
will enable the data lines as inputs. 


INPUT BUFFERING 

lf a cable length of 6 inches or more is used, all inputs to 
the display should be buffered with a tri-state non- 
inverting buffer mounted as close to the display as 
conveniently possible. Recommended buffers are: 
74LS245 for the data lines and 74LS244 for the control 
lines. 


O 






No Change 
Read Digit 0 Data to Bus 
($) Written to Digit 0 

(W) Written to Digit 1 

(f) Written to Digit 2 

(3) Written to Digit 3 
Char Written to Digit 0 
and Cursor Enabled 














Ko w+ <x 


X 
X 
0 
1 
1 
1 
X 
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PROGRAMMING the IPD2545/7/8A and MPD2545/7/8A 
There are five registers within the |IPD2545/7/8A and 
MPD2545/78A display. Four of these registers are used to 
hold the ASCli/attribute code of the four display charac- 
ters. The fifth register is the Control Word, which is used 
to blink, blank, clear, or dim the entire display, or to 
change the presentation (attributes) of individual charac- 
ters. 


ADDRESSING 

The addresses within the display device are shown 
below. Digit 0 is the rightmost digit of the display, while 
digit 3 is on the left. Although there is only one Control 
Word, it is duplicated at the four address locations 0-3. 
Data can be read from any of these locations. When one 
of these locations is written to, all of them will change 
together. 


A2 Ai AO 
Oo X 



















Control Word 
Digit 0 (rightmost) 
Digit 1 

Digit 2 


1 
; 
1 
1 Digit 3 (leftmost) 


0 
0 
4 
{ 


Bit D7 of any of the display digit locations is used to allow 
an attribute to be assigned to that digit. The attributes are 
discussed in the next section. If Bit D7 is set to a one, 
that character will be displayed using the attribute. If bit 
D7 is cleared, the character will display normally. 


eae spins ae 





Oo 1 
1 
1 1 


D4 ATTRIBUTE ENABLE 


D5 BLINK 
QO Blink-Attribute Disabled 
1 Blink Entire Display 


Dé LAMP TEST 
0 Standard Operation 
1 Display All Dots at 50% Brightness 


D7 CLEAR 
0 Standard Operation 
1 Clear Entire Display 


: 
CLEAR| Teer | BLINK ara ATTRIBUTES anes 


QO Disable above Attributes 
1. Enable above Attributes 


CONTROL WORD 

When address bit A2 is taken low, the Control Word is 
accessed. The same Control Word appears in all four of the 
lower address spaces of the display. Through the Control 
Word, the display can be cleared, the lamps can be tested, 
display brightness can be selected, and attributes can be 
set for any characters which have been loaded with their 
most significant bit (D7) set high. 


Brightness (DO, D1): The state of the lower two bits of the 
Control Word are used to set the brightness of the entire 
display, from 0% to 100%. The table below shows the 
correspondence of these bits to the brightness. 


D7 D6 DS D4 D3 D2 Di DO 


Blank 


25% brightness 
50% brightness 
Full brightness 





X = don't care 


Attributes (D2-D4): Bits D2, D3, and D4 control the visual 
attributes (i.e., blinking, alternate) of those display digits 
which have been written with bit D7 set high. In order to use 
any of the four attributes, the Cursor Enable bit (D4 in the 
Control Word) must be set. When the Cursor Enable bit is 
set, and bit D7 in a character location is set, the character 
will take on one of the following display attributes. 





D1 DO BRIGHTNESS 


0 O 0% (blank) 
D3 eee ATTRIBUTES 0 1 25% 
O 0 Display Cursorinstead 1 90 50% 
of Character 1 14 100% 


Blink Character 

0 Display Blinking Cursor 
instead of Character 
Alternate Character 
with Cursor 
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D7 D6 DS D4 D3 D2 D1 bo 


Disable highlight 
attribute 

Display cursor* 
instead of character 
Blink single character 
Display blinking 
cursor" instead of 
character 

Alternate character 
with cursor* 


















*"Cursor” refers to a condition when all dots in a single character 
space are lit to half birghtness. 

X = don't care 

B = depends on the selected brightness 


Attributes are non-destructive. If a character with bit D7 
set is replaced by a cursor (Control Word bit D4 is set, 
and D3=D2=0) the character will remain in memory and 
can be revealed again by clearing D4 in the Control Word. 


Blink (D5): The entire display can be caused to blink at a 
rate of approximately 2 Hz by setting bit D5 in the Control 

Word. This blinking is independent of the state of D7 in all 

character locations. 


To synchronize the blink rate in a bank of these devices, it 
is necessary to tie all devices’ clocks and resets together 
as described in a later section of this data sheet. 


D7 Dé DS D4 D3 D2 D1 Do] Operation _| 
0 oO 1 X X X B B Blinking display 


Lamp Test (D6): When the Lamp Test bit is set, all dots 
in the entire display are lit at half brightness. When this bit 
is cleared, the display returns to the characters that were 
showing before the lamp test. 


D7_Dé D5 D4 D3 _D2.D1 Dd| Operation _| 


CASCADING THE DISPLAY 








RESET 
00-D7 


ie 


AO0-A2 


Clear Data (D7): When D7 (D7=1) is set in the Control 
Word, all display memory bits are reset to zero. A second 
Control Word must be written into the chip with D7 (D7=0) 
reset to set up attributes and brightness levels. 


D7 Dé D5 D4 D3 D2 D1 Do] Operation _| 


CASCADING 





Cascading the display is a simple operation. The require- 
ments for cascading are: 1) decoding the correct address 
to determine the chip select for each additional device, 2) 
assuring that all devices are reset simultaneously, and 3) 
selecting one display as the clock source and setting all 
others to accept clock input (the reason for cascading the 
clock is to synchronize the flashing of multiple displays). 
One display as a source is capable of driving six other 
displays. If more displays are required, a buffer will be 
necessary. The source display must have pin 3 tied high 
to output clock signals. All other displays must have pin 3 
tied low. 


VOLTAGE TRANSIENTS 


It has become common practice to provide 0.01 pf 
bypass capacitors liberally in digital systems. Like other 
CMOS circuitry, the Intelligent Display controller chip has 
very low power consumption and the usual 0.01 pf would 
be adequate were it not for the LEDs. To prevent power 
supply transients, capacitors with low inductance and 
high capacitance at high frequencies are required. This 
suggests a solid tantalum or ceramic disc for high 
frquency bypass. For larger displays, distribute the 
bypass capacitors evenly, keeping capacitors as close to 
the power pins as possible. We recommend a 10 pf and 
0.01 pf for every Intelligent Display to decouple the 
displays themselves, at the display. 






Z 


= 














A3 








A4 











AS 
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HOW TO LOAD INFORMATION INTO THE 
IPD25545/7/8A AND THE MPD2545A/7/8A 


Information loaded into the IPD2545/7/8A and the 
MPD2545A/7/8A can be either ASCII data or Control Word 
data. The following procedure (see also Typical Loading 
Sequence) will demonstrate a typical loading sequence 
and the resulting visual display. The word STOP is used 
in all of the following examples. 


SET BRIGHTNESS 
Step 1 Set the brightness level of the entire display to 
your preference (example: 100%) 


LOAD FOUR CHARACTERS 
Step 2. Load a “S’ in the left hand digit. 


Step 3. Load a “T” in the next digit. 
Step 4 Load an “O” in the next digit. 


Step 5 Load a “P” in the right hand digit. 
If your loaded the information correctly, the 
MPD2545A now should show the word “STOP.” 


BLINK A SINGLE CHARACTER 

Step 6 Into the digit, second from the right, load the hex 
code “CF,” which is the code for an “O” with the 
D7 bit added as a control bit. 


Note: the “O” is the only digit which has the 
control bit (D7) added to normal ASCII data. 


Step 7 Load enable blinking character into the control 
word register. The display now should show 
“STOP” with a flashing “O”. 


ADD ANOTHER BLINKING CHARACTER 

Step 8 Into the left hand digit, load the hex code “D3” 
which gives an “S” with the D7 bit added as a 
control bit. The display should show “STOP” with 
flashing “O” and a flashing “S.” 


ALTERNATE CHARACTER/ CURSOR ENABLE 
Step 9 Load enable alternate character/cusor into the 
control word register. The display now should 
show “STOP” with the “O” and the “S” alternating 
between the letter and cursor (all dots lit). 


INITIATE FOUR CHARACTER BLINKING 
(Regardless of Control Bit setting) 

Step 10 Load enable display blinking. The display now 
should show the entire word “STOP” blinking. 


TYPICAL LOADING SEQUENCE 


COMNDARWNa 

PR er eo 

As Oe a es cs es ees A Oy = 
EE ZEEE ae 

-~cocoeoemooo el AR 
moirertirtiir| a 
xx ixrceoe Li x At 
<x ix ireiret &!] Ao 
C2O-0700000/D7 
OCO4024242440] DE 
~aOoo0c00000 0] DS 


— 





CEO 
RD 
D3 
D2 


ELECTRICAL AND MECHANICAL CONSIDERATIONS 


The CMOS IC of the IPD2545/7/8A and the MPD2545/7/8A 
are designed to provide resistance to both Electrostatic 
and Discharge Damage and Latch Up due to voltage or 
current surges. Several precautions are strongly recom- 
mended for the user, to avoid overstressing these built-in 
safeguards. 


ESD PROTECTION 


Users of the IPD2545/7/8A and the MPD2545/7/8A should 
be careful to handle the devices consistent with standard 
ESD protection procedures. Operators should wear 
appropriate wrist, ankle or feet ground straps and avoid 
clothing that collects static charges. Work surfaces, tools 
and transport carriers that come into contact with 
unshielded devices or assemblies also should be 
appropriately grounded. 


LATCH UP PROTECTION 


Latch up is condition that occurs in CMOS ICs after the 
input protection diodes have been broken down. These 
diodes can be reversed through several means. 


Vin < GND, Viy > Vo; +0.5 V, or through excessive currents 
begin forced on the inputs. When these situations exist, 
the IC may develop the response of an SCR and begin 
conducting as much as one amp through the V¢¢ pin. 

This destructive condition will persist (latched) until device 
fauilure or the device is turned off. 


The Voltage Transient Suppression Techniques and buffer 
interfaces for longer cable runs help considerably to 
prevent latch conditions from occuring. Additionally, the 
following Power Up and Power Down sequence should be 
observed. ; 


POWER UP SEQUENCE 
1. Float all active signals by tri-stating the inputs to the 
displays. 


2. Apply Ve, and GND to the display. 


3. Apply active signals to the displays by enabling all 
input signals per applications. 


POWER DOWN SEQUENCE 


1. Float all active signals by tri-stating the inputs to the 
displays. 


2. Turn off the power to the display. 


DISPLAY 


o 
=) 





* Blinking character 
+ Character alternating with 
cursor (all dots lit) 


o-00+0+000 
o-O+ 23 O+-+ = OO 
soe ot tO O UG 
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CHARACTER SET 


To] 1 
EREw 
[o fo | 
Enza 
PEs 


Notes: 
1, A2 must be held high for ASCII data. 
2. Bit D7 = 1 enables attributes for the 
assigned digit. 

GENERAL QUALITY ASSURANCE LEVELS 


The parts are tested in conformance with Quality Level A of MIL-D-87157 for hermetically sealed LED displays 
witht00% screening. 
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SIEMENS 





RED MSD2010 TXVB, ISD2010 


ve_cow MSD2011 TXVB, ISD2011 
HIGH EFF. RED MSD2012 TXVB, ISD2012 
HIGH EFF. GREEN MSD2013 TXVB, ISD2013 


-150" 4-Character 5x7 Dot Matrix 
Serial Input Alphanumeric Industrial/HI-REL Display 


FEATURES 


Four 0.150" Dot Matrix Characters 

Four Colors: Red, Yellow, High Efficiency 
Red, High Efficiency Green 

Wide Viewing Angle 

Built-in CMOS Shift Registers with 
Constant Current LED Row Drivers 

Shift Registers Allow Custom Fonts 

Easily Cascaded for Multiple Displays 

TTL Compatible 

End Stackable 

HI-REL Operating Temperature Range: 

-55 ° to + 100 °C 

Categorized for Luminous Intensity 
Ceramic Package, Hermetically Sealed Fiat 
Glass Window 

MSD2010/1/2/3 Process Conforms to MIL-D- 
87157 Quality Level A Test Tables | and Il and 
also can meet Groups B and C Testing 
Specified in MIL-D-87157 

MSD2010/1/2/3 TXVB Conforms to MIL-D- 


87157 Quality Level A Test Tables |, Il, Ill and 
IVa (See High Reliability Test Tables) 


See Appnote 44 for application information and 
Appnotes 18, 19, 22, 23 for additional information. 


Pin 


Package Dimensions in Inches (mm) 
699 (17.7) 


(3.7) (7.87) 


OONOOAARWNH = 


Pin 1 marked by 7 
dot on back 
of package 


175 (4.44) 
+,005 (.13) 


050 (1.27) 
+.005 (.13) 


(6.85) 010 (.25) 
+.002 (.05) 


typ. 


400 (2.54) 
j<— 4.005 (.13)0” 
non-cum. 


Intensity Code 


Siemens 
Part Number 


TOLERANCE: + .015 (.38), exceptions noted 


DESCRIPTION 


Function 
Column 1 
Column 2 
Column 3 
Column 4 
Column 5 
No Connection 
Data Out 


Data In 





The !SD2010/1/1/8, MSD2010/1/1/3 TXVB are four digit 5x7 dot 
matrix serial input alphanumeric displays. The displays are 
available in red, yellow, high efficiency red, or high efficiency 
green. The package is a standard tweive-pin hermetic DIP with 
glass lens. The display can be stacked horizontally or vertically 


to form messages of any jength. 


The IDS201X and MSD201X have two fourteen-bit CMOS shift 
registers with built-in row drivers. These shift registers drive 
twenty-eight rows and enable the design of customized fonts. 
Cascading multiple displays is possible because of the Data In 
and Data Out pins. Data In and Out are easily input with the 
clock signal and displayed in parallel on the row drivers. Data 
Out represents the output of the 7th bit of digit number four 
shift register The shift register is level triggered. The like 
columns of each character in a display cluster are tied to a 
single pin (see Block Diagram). High true data in the shift 
register enables the output current mirror driver stage 
associated with each row of LEDs in the 5x7 diode array. 


The TTL compatible V, input may either be tied to V., for 


maximum display intensity or pulse width modulated to 
achieve intensity contro] and reduce power consumption. 
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DESCRIPTION (Continued) 


In the normal mode of operation, input data for digit four, 
column one is loaded into the seven on-board shift 
register locations one through seven. Column one data for 
digits 3, 2, and 1 is shifted into the display shift register 
locations. Then column one input is enabled for an 
appropriate period of time, T. A similar process is re- 
peated for columns 2, 3, 4, and 5. lf the decode time and 
load data time into the shift register is t, then with five 
columns, each column of the display is operating at a duty 
factor of: T 


5(T+t) 

T+t, allotted to each display column, is generally chosen 
to provide the maximum duty factor consistent with the 
minimum refresh rate necessary to achieve a flicker free 
display. For most strobed display systems, each column 
of the display should be refreshed (turned on) at a 
minimum rate of 100 times per second. 


With columns to be addressed, this refresh rate then gives 
a value for the time T+t of: 1{5x(100)] = 2 msec. If the 
device is operated at 5.0 MHz clock rate maximum, it is 
possible to maintain t<<T. For short display strings, the 
duty factor will then approach 20%. 


Maximum Ratings 


Supply Voltage Vee to GND... -O0.5Vto+7.0V 
Inputs, Data Out and Vg uo... ee -0.5V to V,, + 0.5 V 
Column Input Voltage, Veo. veeseeeeeeee O0.5Vto+6.0V 
Operating Temperature Range ............... -55°C to +100°C 
Storage Temperature Range ...........0.... -65°C to + 125°C 
Maximum Solder Temperature, 0.063" (1.59 mm) 
below Seating Plane, t<5 SOC oo. eeeeeeteees 260°C 
Maximum Allowable Power Dissipation, T,=25 C) 
ROO ages ath eccencts 5 Woaie adhe te dread cecal aea EAMG NE ety c ed 0.91 W 
Yellow, HER, High Efficiency Green..........0.....008 0.86 W 
Notes: 


1. Operation above +100°C ambient is possible if the following 
conditions are met. The junction should not exceed T,=125°C 
and the case temperature (as measured at pin 1 or the back of 
the display) should not exceed T, = 100°C. 

2. Maximum allowable dissipation is derived from Vo,.=5.25 V, 
Va=2.4 V, Veo. =3.5 V, 20 LEDs on per character, 20% DF. 


FIGURE 1. TIMING CHARACTERISTICS 


DATA IN 








m+— Trin, TRHL 
DATA OUT 2.4y Vor 
Pas Vat 


Vin 
Ve 2.0V 
Vi O.BV 
Torr esi 
ON (illuminated) 90% 
10% 


DISPLAY 
OFF (not illuminated) 


FIGURE 2. MAX. AALOWABLE POWER 
DISSIPATION VS. TEMPERATURE 


1.0 





PD - Maximum Allowable 
Power Dissipation - W 


0. 2 : 
-60 -40 -20 0 20 40 60 80 
Ta - Ambient Temperature - °C 


100 120 


AC ELECTRICAL CHARACTERISTICS 
(Veo = 4.75 to 5.25 V, Ty = -55C® to + 100°C) 


SSS ee 
Teetie Setup Time | 50 





Hold Time 25 


Tho uo 


Tigi Clock Width | 75 
Low 
Clock Width | 75 |45 
High 


Fictxy Clock MHz Es 
Frequency 


wm Clock Transi- 75} 200 
tion Time 
Propagation 


Delay Clock 
to Data Out 





Notes: 

1. All typical values specified at V., = 5.0 V and T, = 25°C unless 
otherwise noted. 

2. V, Pulse Width Modulation Frequency—50 KHz (max). 
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RECOMMENDED OPERATING CONDITIONS 


Deseo merle SS ee ee ree nae 

cA CS a a | (Te (B 
ale am pve ee CT Ce aa 
Width o te 








ime 
AB 
LL 
£ a ce 
Beas 












Clock Transition Time 
Free Air Operating Temperature Range T 


Note: 1. See Figure 3—Peak Column Current vs. Column Voltage 


OPTICAL CHARACTERISTICS 
Red ISD/MSD2010 
Description 


Peak Luminous Intensity per LED") 
(Character Average) 


Peak Wavelength Ave 
Dominant Wavelength® 


Yellow ISD/MSD2011 


Ed 
ss al 
a 
evsriton ‘(Syl | Wi [ Typ Wa 
a= 
= 


Voc = 5.0 V, Voor = 3.5 V 
T,8) = 25°C, V,=2.4V 





Voc = 5.0 V, Voor = 3.5 V 
T,® = 25°C, Ve = 2.4V 


PeakLuminousintensityperLED") Hl ypeax 400 
(Character Average) 


Peak Luminous Intensity per LED") \ypeqx 400 Voo = 5.0 V, Veo, = 3.5 V 
(Character Average) T,@ = 25°C, V3 = 2.4V 
Peak Wavelength Trex | | 6] 

Dominant Wavelength® 


High Efficiency Green ISD/MSD2013 


[oeseipion [Saba 


Peak Luminous Intensity per LED") | lypeax Voc = 5.0 V, Veo, = 3.5 V 
Character Average) Tj = 25°C, V2 = 2.4V 








Peak Wavelength AwpEAK 
Dominant Wavelength® 





Notes: 
1. The displays are categorized for luminous intensity with the 3. The luminous sterance of the LED may be calculated using the 
intensity category designated by a letter code on the bottom following relationships: 
of the package. Ly (cd/m?) = |, (Candela)/A (Meter)? 
2. Dominant wavelength (AD) is derived from the CIE chromati- Ly (Footlamberts) = ml, (Candela)/A (Foot)? 
city diagram and represents the single wavelength which A = 5.3 x 10° M? = 5.8 x 10° (Foot)? 
defines the color of the device 4. All typical values specified at Vo, = 5.0 V and T, = 25°C unless 


otherwise noted. 
5. The luminous intensity is measured at T, = T, = 25°C. No time 
is allowed for the device to warm up prior to measurement. 


MSD20 10/1/2/3 TXVB, 1SD2010/1/2/3 
2-106 


ELECTRICAL CHARACTERISTICS (-55°C to + 100°C) (unless otherwise specified) 
Description 


Voc = 5.25 V 
Vouk = Voara = 2.4 V 
All SR Stages = Logical 1 


Column Current at any : Veg = 5.25 V 
Column Input?) Veo. = 3.5 V 
All SR Stages = Logical 1 


Vp, Clock or Data Input 
Threshold Low 


V,, Clock or Data Input 


Threshold High 
Data Out Voltage 


V 
Input Current Logical 0 I 
Vp only 
Input Current Logical 0 A 
Data, Clock 
Power Dissipation per Pp : Voc = 9.0, Veo. = 3.5 V, 17.5% DF 
Package 15 LEDs on per character, Vp= 2.4 V 


Thermal Resistance IC 
Junction-to-Pin Device 





Notes: 
1. All typical vaiues specified at V,...= 5.0 V and T, = 25°C unless otherwise noted. 
2. See Figure 3-Peak Column Current vs. Column Voltage 


FIGURE 3. PEAK COLUMN CURRENT 
VS. COLUMN VOLTAGE 


leoi- Peak Column Current - mA 





ie) 
0.0 1.0 2.0 3.0 4.0 5.0 6.0 


Veo} - Column Voltage - Voits 
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FIGURE 4. BLOCK DIAGRAM 


Column Drive Inputs 
Column 
12345 


: Rows 1-7 Rows 1-7 Rows 1-7 

Blanking 

Control, Ve Constant Current Sinking LED Drivers 
Serial Rows 8-14 Rows 15-21 Rows 22-28 Serial 
Data —r Data 
irs 28-Bit SIPO Shift Register Oitput 





Clock 
CONTRAST ENHANCEMENT FILTERS for SUNLIGHT READABILITY 


Display Color Marks Polarized Corp.* Optical Characteristics 
Part No. of Filter 
Red, HER et MPC 20-15C 25% at 635 nm, Circular Polarizer 


ISD/MSD2010/2 


Yellow Amber MPC 30-25C 25% at 583 nm, Circular Polarizer 
IDS/MSD2011 


Green Yellow/Green MPC 50-22C 
IDS/MSD2013 

Multiple Colors Neutral Gray MPC 80-10C 
High Ambient Light 


Multiple Colors Neutral Gray MPC 80-37C 37% Neutral, Circular Polarizer : 





Marks Polarized Corp. 

25-B Jefryn Bivd. W. 

Deer Park, NY 11729 

516/242-1300 

FAX 516/242-1347 

Marks Polarized Corp. manufactures 
to MIL-1-45208 inspection system. 


MSD20 10/1/2/3 TXVB, 1SD2010/1/2/3 
2-108 


THERMAL CONSIDERATIONS 

The small alphanumeric displays are hybrid LED and 
CMOS assemblies that are designed for reliable operation 
in commercial, industrial, and military environments. 
Optimum reliability and optical performance will result 
when the junction temperature of the LEDs and CMOS ICs 
are kept as low as possible. 


THERMAL MODELING 

MSD201X displays consist of two driver ICs and four 

5x7 LED matrixes. A thermal model of the display is shown 
in Figure 5. It illustrates that the junction temperature of 
the semiconductor = junction self heating + the case 
temperature rise + the ambient temperature. Equation 1 
shows this relationship. 


FIGURE 5. THERMAL MODEL 


LED 7, LED y, 


LED,  ICq, 


LED;, IC q, 





LED Power IC Power LED Power @ LED Power IC Power LED Power 





= Poca 


See Equation 1 below. 


The junction rise within the LED is the product of the 
thermal impedance of an individual LED (37°C/W, 
DF=20%, F=200 Hz), times the forward voltage, Veep), 
and forward current lpqep), Of 13 - 14.5 mA. This rise 
averages T yen) = 1°C. The table below shows the Vey eq) for 
the respective displays. 





The junction rise within the LED driver IC is the combina- 
tion of the power dissipated by the IC quiescent current 
and the 28 row driver current sinks. The IC junction rise is 
given in Equation 2. 


A thermal resistance of 28°C/W results in a typical junction 
rise of 6°C. 


See Equation 2 below. 


Equation 1. 
Tyueoy=Pteo Zoic + Pease (Rasc + Roca) + Ta 


For ease of calculations the maximum allowable electrical 
operating condition is dependent upon the aggregate 
thermal resistance of the LED matrixes and the two driver 
ICs. All of the thermal management calculations are based 
upon the parallel combination of these two networks which is 
15°C/W. Maximum allowable power dissipation is given in 
Equation 3. 


Equation 3. 
P, — 'JMAXy'A 
DISPLAY 
esc + Roca 


Poispray=9 Voor !eor (N/35) DF + Vee lee 


For further reference see Figures 2, 7, 8,9, 10 and 11. 


KEY TO EQUATION SYMBOLS 

DF Duty factor 

lee Quiescent IC current 

loon Column current 

n Number of LEDs on in a 5 x 7 array 

Poase Package power dissipation excluding LED under 


consideration 
Poot Power dissipation of a column 


Posptay Power dissipation of the display 
Prep Power dissipation of an LED 
Roca Thermal resistance case to ambient 
Rouc: Thermal resistance junction to case 
Tp Ambient temperature 
T yc) Junction temperature of an IC 
Tye) Junction temperature of a LED 
Tax) Maximum junction temperature 
Vec IC voltage 

COL Column voitage 


Forward voltage of LED 
Thermal impedance junction to case 


F(LED) 


N<< 


2 


Tyrer) =[(eo/28) Veweo) Zoic] + [(N/35) loo, DF (5 Veo) + Veo lec] [Raic + Roca) + Ta 


Equation 2. 
Tyacy = Poor (Roic + Roca) + Ta 


Tyacy = [5 (Voor - Vewey) * (leo /2) # (n/35) DF + Vee * lee] * PReic + Roca) + Ta 
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OPTICAL CONSIDERATIONS 

The light output of the LEDs is inversely related to the LED 
diode’s junction temperature as shown in Figure 6. For 
optimum light output, keep the thermal resistance of the 
socket or PC board as low as possible. 


FIGURE 6. NORMALIZED LUMINOUS INTENSITY 
VS. JUNCTION TEMPERATURE 





Normalized 
Luminous Intensity 


-20 0 
Tj- LED Junction Temperature - °C 


-60 -40 20 40 60 80 100 120 140 


When mounted in a 10°C/W socket and operated at 
Absolute Maximum Electrical conditions, the HDSP230XLP 
will show anLED junction rise of 17°C. If T, = 40°C, then 
the LED's TJ will be 57°C. Under these conditions Figure 7 
shows that the |, will be 75% of its 25°C value. 


FIGURE 7. MAX. LED JUNCTION TEMPERATURE 
VS. SOCKET THERMAL RESISTANCE 


50 
45 
40 


wo © w&W 
a ona 


=~ | 
oO 


ATj - Delta LED Junction 
Temperature - °C 
oa 





0 5 10 15 20 25 30 35 40 45 50 
Socket Thermal Resistance - °C/W 


FIGURE 8. MAX. PACKAGE POWER DISSIPATION 


| 


i H i 
: 3 H 
3 H 
; i i 
cevccccecechofleccecerolysecccocccccuecccoeceeacheecccsrececagee crac tt. eeeee. 
; Fi 
3 : { 
3 H 
H . $ 





Max. Package Power Dissipation - W 


(0) 5 10 15 20 25 30 35 40 
LEDs on per Character 


FIGURE 9. PACKAGE POWER DISSIPATION 


15 ? 
Vet =5V, dec = SmA 

= Vobl = 3 ay, Icoe= 
c. 
2 
Bw 10 
2 
a 
2 
a 
o 
5 
2 05 
a 
no 
ii 
a4 
& 
a 

0.0 





0 5 10 15 20 25 
LEDs on per Character 


FIGURE 10. MAX. CHARACTER POWER DISSIPATION 


0.50 


0.40 





Max Character Power Dissipation - W 
oO 
i) 
Oo 


0 5 10 15 20 25 
LEDs on per Character 


FIGURE 11. CHARACTER POWER DISSIPATION 


30 35 = 40 


SV, Ide= SMA 
= 335mA i 


35 i 
fevececevmndeennceeeeeetivenmearnttiperereccead cece 


Character Power Dissipation - W 





30 35 40 


0 5 10 15 20 25 
LEDs on per Character 
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SIEMENS RED MSD2310 TXVB, ISD2310 
ve_tow MSD2311 TXVB, ISD2311 

HIGH EFF. RED MSD2312 TXVB, ISD2312 
HIGH EFF. GREEN MSD2313 TXVB, ISD2313 


.200" 4-Character 5x7 Dot Matrix 
Serial Input Alphanumeric Industrial/HI-REL Display 





FEATURES 


Four 0.200" Dot Matrix Characters 

Four Colors: Red, Yellow, High Efficiency 
Red, High Efficiency Green 

Wide Viewing Angle 

Built-in CMOS Shift Registers with 
Constant Current LED Row Drivers 

Shift Registers Allow Custom Fonts 

Easily Cascaded for Multiple Displays 

TTL Compatible 

End Stackable 

HI-REL Operating Temperature Range: 

-55 ° to + 100 °C 

Categorized for Luminous Intensity 
Ceramic Package, Hermetically Sealed Flat 
Glass Window 

MSD2310/1/2/3 Process Conforms to MIL-D- 
87157 Quality Level A Test Tables | and Il and 
also can meet Groups B and C Testing 
Specified in MIL-D-87157 

MSD2310/1/2/3 TXVB Conforms to MIL-D- 


87157 Quality Level A Test Tables |, Il, ill and 
IVa (See High Reliability Test Tables) 


See Appnote 44 for application information and 
Appnotes 18, 19, 22, 23 for additional information. 


Package Dimensions in Inches (mm) 


.790 (20.07) 
rc a=. 7 112 010 (.25) 
12 11 10 ; +.002 (.05) 


Ast 
.250 (6.35) 
oy (.25) 


.192  .332 
(4.88) (8.43) 


Function 
Column 1 
Column 2 
Column 3 
Column 4 
Column 5 

No Connection 
Data Out 

Ve 


in 


¢_ 100 (2.54) 
+.005 (.13) 


020 (.51) ern 
+.003 (.08) Perea ae Re 


Pi 
1 
2 
3 
4 
5 
6 
7 
8 
9 


Voc 
Clock 
Ground 
Data In 
x|<— Hue Code 


XLECCSWS ,}— Luminous 


Intensity Code 


Pin 1 indicators cy 
dot and notch on 
package underside 


ao 
w+ oO 


Siemens 


TOLERANCE: + .015 (.38), exceptions noted 





DESCRIPTION 

The 1SD2310/1/2/3, MSD2310/1/2/3 TXVB are four digit 5x7 
dot matrix serial input alphanumeric displays. The displays are 
available in red, yellow, high efficiency red, or high efficiency 
green. The package is a standard twelve-pin hermetic DIP with 
glass lens. The display can be stacked horizontally or vertically 
to form messages of any length. 


The ISD231X and MSD231X have two fourteen-bit CMOS shift 
registers with built-in row drivers. These shift registers drive 
twenty-eight rows and enable the design of customized fonts. 
Cascading multiple displays is possible because of the Data In 
and Data Out pins. Data In and Out are easily input with the 
clock signal and displayed in parallel on the row drivers. Data 
Out represents the output of the 7th bit of digit number four 
shift register The shift register is level triggered. The like 
columns of each character in a display cluster are tied toa 
single pin (see Block Diagram). High true data in the shift 
register enables the output current mirror driver stage 
associated with each row of LEDs in the 5x7 diode array. 


The TTL compatible V, input may either be tied to Voc for 
maximum display intensity or pulse width modulated to 
achieve intensity control and reduce power consumption. 
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DESCRIPTION (Continued) a 


In the normal mode of operation, input data for digit four, 
column one is loaded into the seven on-board shift 
register locations one through seven. Column one data for 
digits 3, 2, and 1 is shifted into the display shift register 
locations. Then column one input is enabled for an 
appropriate period of time, T. A similar process is re- 
peated for columns 2, 3, 4, and 5. If the decode time and 
load data time into the shift register is t, then with five 
columns, each column of the display is operating at a duty 
factor of: T 





5(T +t) 
T+t, allotted to each display column, is generally chosen 
to provide the maximum duty factor consistent with the 
minimum refresh rate necessary to achieve a flicker free 
display. For most strobed display systems, each column 
of the display should be refreshed (turned on) at a 
minimum rate of 100 times per second. 


With columns to be addressed, this refresh rate then gives 
a value for the time T+t of: 1{5x(100)] = 2 msec. If the 
device is operated at 5.0 MHz clock rate maximum, it is 
possible to maintain t<<T. For short display strings, the 
duty factor will then approach 20%. 


Maximum Ratings 


Supply Voltage Vi, to GND oo... eee O0.5Vto+7.0V 
Inputs, Data Out and Vp occ -0.5 V to Vo, + 0.5 V 
Column Input Voltage, Voop :eeesereeeere -0.5Vto+6.0V 
Operating Temperature Range ............... -55°C to + 100°C 
Storage Temperature Range ..............0.. -65°C to + 125°C 
Maximum Solder Temperature, 0.063" (1.59 mm) 

below Seating Plane, t<5 S€C oo... eecccseccseteeseees 260°C 
Maximum Allowable Power Dissipation, 

Moe ee OT ia cil chlo Senta Mostlne =p Abaca alg endcs 1.14W 
Notes: 


= 


. Operation above +100°C ambient is possible if the following 
conditions are met. The junction should not exceed T, = 125°C 
and the case temperature (as measured at pin 1 or the back of 
the display) should not exceed T, = 100°C. 

. Maximum allowable dissipation is derived from Voc = 5.25 V, 

Va = 2.4 V, Voo, = 3.5 V 20 LEDs on per character, 20% DF. 


Ny 


FIGURE 1. TIMING CHARACTERISTICS 


YfoLock — 





DATA IN 





2.4y Vou 
0.4V Vou 


Vin 
Vg 2.0V 
Vi 0.8V 
Torr Ton 
ON (illuminated) 90% : 
10% 


DISPLAY 
OFF (not i!luminated) 


DATA OUT 


FIGURE 2. MAX. ALLOWABLE POWER 


DISSIPATION VS. TEMPERATURE 


= 36C/w 


ere beeen ene pen ree 


Power Dissipation - W 
o 
lor] 
} 
3 





PD - Maximum Allowable 


0.0 : 
60 -40 -20 0 20 


40 60 80 
Ta - Ambient Temperature - °C 


100 120 


AC ELECTRICAL CHARACTERISTICS 
(Voc, = 4.75 to 5.25 V, T, = -S5C° to +100°C) 


sre [psn | [ve | 


Tserup Setup Time | 50 














Tw Clock Width | 75 | 45 ns 
Low 

ave Clock Width {75 [45 ns 1 
High 

Ficuny Clock 5 MHz | + 
Frequency 

Vrev Clock Transi- 75 }200 [ns 1 

Tru tion Time 

Toy Propagation 50 |125 |ns 1 

T Delay Clock 





to Data Out 






Notes: 

1. All typical values specified at Vo, = 5.0 V and T, = 25°C unless 
otherwise noted. 

2. V, Pulse Width Modulation Frequency—50 KHz (max). 
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RECOMMENDED OPERATING CONDITIONS (Guaranteed over operating temperature range) 


Free Air Operating Temperature Range 





Voc 
ro |_| 
Te 


or 
Ta | 
Tox | 
Tm [|__| 


T -65 


Note: 1. See Figure 3: Peak Column Current vs. Column Voltage 


OPTICAL CHARACTERISTICS 
Red ISD/MSD2310 


Description [Symbol | Min. | 


Peak Luminous Intensity per LED") | lyncax 220 
(Character Average) 


by PEAK 


Yellow ISD/ MSD2311 


PeakLuminous Intensity per LED") | Iypeax 650 
(Character Average) 


aoa) 
(eee as (EL 


y 
70 Veo = 5.0 V, Veo, = 3.5 V 
T,® = 25°C, Vg =2.4V 
55 
9 





Veo = 5.0 V, Veg. = 3.5 V 
T®) = 25°C, Va = 24V 


[Peak Wavelengh ee | OY 


585 





Dominant Wavelength® Ap 


High Efficiency Red ISD/MSD2312 

eerton Sno 
Peak Luminous intensity per LED" *)| lypeax 650 
(Character Average) 


Veo = 5.0 V, Veo. =3.5V 
T © = 25°C, V, = 2.4V 





Peak Wavelength IXypear ii. = 
Dominant Wavelength®) dp | | 


High Efficiency Green ISD/MSD2313 


[esron (Symbol [Wn | Ton 


Peak Luminous Intensity per LED") | hypeax 1280 | 2410 
Character Average) 


Peak Wavelength 


Voc = 5.0 V, Voot = 3.5 V 
T\) = 25°C, Ve = 24V 





Dominant Wavelength®) 


Notes: 

1. The displays are categorized for luminous intensity with the 
intensity category designated by a letter code on the bottom 
of the package. 

2. Dominant wavelength (AD) is derived from the CIE chromati- 
city diagram and represents the single wavelength which 
defines the color of the device 


3. The luminous sterance of the LED may be calculated using the 
following relationships: 
Ly (cd/m?) = |, (Candela)/A (Meter)? 
L, (Footlamberts) = ml, (Candela)/A (Foot)? 
A = 5.3 x 10° M? = 5.8 x 10°7 (Foot)? 
4. All typical values specified at V.. = 5.0 V and T, = 25°C unless 
otherwise noted. 
5. The juminous intensity is measured at T, = T, = 25°C. No time 
is allowed for the device to warm up prior to measurement. 
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Intelligent 
Display Devices 


ELECTRICAL CHARACTERISTICS (-55°C to + 100°C) (unless otherwise specified) 


Voc = 6.25 V 
Vouk = Voata = 2.4V 
All SR Stages = Loglcal 1 


Description 


Supply Current (quiescent) 


Supply Current (operating) lee 


Column Current at any — All 
Column Input?) 


3 


q< < < = 


All SR Stages = Logical 1 


Vg, Clock or Data Input 
Threshold Low 


Ve, Clock or Data Input 
Threshold High 


Data Out Voltage 


Input Current Logical 0 -30 -300 | pA Voc = 4.75 V-5.25 V, V_= 0.8 V 
Vag only 


0.52 


= 
> 


Veg = 5.0, Veo, = 3.5 V, 17.5% DF 
15 LEDs on per character, Vg = 2.4 V 


& 


Thermal Resistance !C 
Junction-to-Pin 





co 
520 
a 


Notes: 
1. All typical values specified at V.,. = 5.0 V and T, = 25°C unless otherwise noted. 
2. See Figure 3-Peak Column Current vs. Column Voltage 


FIGURE 3. PEAK COLUMN CURRENT 
VS. COLUMN VOLTAGE 











< 

rs 400 

a 

5 300 

: 
c 

g Zz 

3 200 

© | 
~ 400 } 


Baeble 


0 
0.0 1.0 2.0 3.0 40 5.0 6.0 
Vcol - Column Voltage - Volts 
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FIGURE 4. BLOCK DIAGRAM 


Column Drive Inputs 
Column 
12345 


Intelligent 
Display Devices 





‘ Rows 1-7 Rows 1-7 Rows 1-7 

Blanking 

Control, Vp Constant Current Sinking LED Drivers 
Serial Rows 8-14 Rows 15-21 Rows 22-28 Serial 
Data —> : . : Data 
Input 28-Bit SIPO Shift Register Output 





Clock 
CONTRAST ENHANCEMENT FILTERS for SUNLIGHT READABILITY 


Display Color Marks Polarized Corp.* | Optical Characteristics 
Part No. of Filter 
Red, HER ee! MPC 20-15C 25% at 635 nm, Circular Polarizer 


ISD/MSD2310, 2312 


Yellow Amber MPC 30-25C 25% at 583 nm, Circular Polarizer 
ISD/MSD231 1 


Green Yellow/Green MPC 50-22C 22% at 568 nm, Circular Polarizer 
ISD/MSD2313 

Multiple Colors Neutral Gray MPC 80-10C 10% Neutral, Circular Polarizer 
High Ambient Light 


Multiple Colors Neutral Gray MPC 80-37C 37% Neutral, Circular Polarizer 





* 


Marks Polarized Corp. 

25-B Jefryn Blvd. W. 

Deer Park, NY 11729 

516/242-1300 

FAX 516/242-1347 

Marks Polarized Corp. manufactures 
to MIL-1-45208 inspection system. 


MSD23 10/1/2/3 TXVB, ISD2310/1/2/3 
2-115 


THERMAL CONSIDERATIONS 

The small alphanumeric displays are hybrid LED and 
CMOS assemblies that are designed for reliable operation 
in commercial, industrial, and military environments. 
Optimum reliability and optical performance will result 
when the junction temperature of the LEDs and CMOS ICs 
are kept as low as possible. 


THERMAL MODELING 

ISD/MSD231X displays consist of two driver ICs and four 
5x7 LED matrixes. A thermal model of the display is shown 
in Figure 5. It illustrates that the junction temperature of 
the semiconductor = junction self heating + the case 
temperature rise + the ambient temperature. Equation 1 
shows this relationship. 


FIGURE 5. THERMAL MODEL 





LED Power IC Power LED Power LED Power IC Power 


LED Power 


~ Reca 


See Equation 1 below. 


The junction rise within the LED is the product of the 
thermal impedance of an individual LED (37°C/W, 

DF = 20%, F = 200 H2), times the forward voltage, Vreven). 
and forward current leqen), Of 13 - 14.5 mA. This rise 
averages Tyyep) = 1°C. The table below shows the Vreven) 
for the respective displays. 


Model Number 


ISD/MSD2310 
ISD/MSD231 1/2/3 





The junction rise within the LED driver IC is the combina- 
tion of the power dissipated by the IC quiescent current 
and the 28 row driver current sinks. The IC junction rise is 
given in Equation 2. 


A thermal resistance of 28°C/W results in a typical junction 
rise of 6°C. 


See Equation 2 below. 


Equation 1. 
T yep) = Prey Zoic + Pease (Rase + Roca) + Ta 


For ease of calculations the maximum allowable electrical 
operating condition is dependent upon the aggregate 
thermal resistance of the LED matrixes and the two driver 
ICs. All of the thermal management calculations are based 
upon the parallel combination of these two networks which is 
15°C/W. Maximum allowable power dissipation is given in 
Equation 3. 


Equation 3. 
Poisptay = Tyawaxy ln 
esc + Feca 


Poispray = 5 Voor leor (9/35) DF + Vee lec 


For further reference see Figures 2, 7, 8,9, 10 and 11. 


KEY TO EQUATION SYMBOLS 

DF Duty factor 

lee Quiescent IC current 

lear Column current 

n Number of LEDs on in a 5 x 7 array 

Poace Package power dissipation excluding LED under 
consideration 


Pasi: Power dissipation of a column 
Poseray Power dissipation of the display 

Lep Power dissipation of an LED 

ACA Thermal resistance case to ambient 
Roc Thermal resistance junction to case 
Ta Ambient temperature 
Tac) Junction temperature of an IC 

yep) Junction temperature of a LED 

sax) Maximum junction temperature 

ee IC voltage 
Voor Column voltage 

F(ten) Forward voltage of LED 

oC Thermal impedance junction to case 


Tyweny = [(leo./28) Veen) Zoic] + [(0/35) leo. DF (5 Veo) + Veo lec) * [Rec + Roca] + Ta 


Equation 2. 
Tye) = Poor (Rese + Reca) + Ta 


Tyacy = [5 (Voor - Vewen)) * (loo, /2) # (1/35) DF + Veo * tec] * [Rese + Recal + Ta 
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OPTICAL CONSIDERATIONS 

The light output of the LEDs is inversely related to the LED 
diode’s junction temperature as shown in Figure 6. For 
optimum light output, keep the thermal resistance of the 
socket or PC board as low as possible. 


FIGURE 6. NORMALIZED LUMINOUS INTENSITY 
VS. JUNCTION TEMPERATURE — 


Normalized 





“60 -40 -20 0 20 40 60 80 100 120 140 
Tj - LED Junction Temperature - °C 


When mounted in a 10°C/W socket and operated at 
Absolute Maximum Electrical conditions, the displays 

will show an LED junction rise of 17°C. If T, = 40°C, then 
the LED's T, will be 57°C. Under these conditions Figure 7 
shows that the |, will be 75% of its 25°C value. 


FIGURE 7. MAX. LED JUNCTION TEMPERATURE 
VS. SOCKET THERMAL RESISTANCE 


‘i Vpol= on icol 3 j SaiomnA 


ATj - Delta LED Junction 
Temperature - °C 





0 5 10 15 20 25 30 35 40 45 50 
Socket Thermal Resistance - °C/W 


FIGURE 8. MAX. PACKAGE POWER DISSIPATION 
2.0 


Vec 5.25N, Icc = =j0mA | 


3.5, 5, Hol = = 540mA 
1.5 oe Coodprevevecceedpeeseeroere 





Max. Package Power Dissipation 


0 5 10 #15 20 25 30 35 40 
LEDs on per Character 


FIGURE 9. PACKAGE POWER DISSIPATION 


= 

t 

i=4 

2 

= 

Ce 

2 

ao 

2 

=) a 
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a4 
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) 25 
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(¢) 5 10 15 20 25 30 35 40 
LEDs on per Character 


FIGURE 10. MAX. CHARACTER POWER DISSIPATION 
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Character Power Dissipation - W 


c¢) 5 10 15 20 «25 
LEDs on per Character 
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SIEMENS __ yettow MSD2351 TXVB, ISD2351 
HIGH EFF. RED MSD2352 TXVB, ISD2352 
HIGH EFF. GREEN MSD2353 TXVB, ISD2353 


Sunlight Viewable .200" 4-Character 5x7 Dot Matrix 
Serial Input Alphanumeric Industrial/HI-REL Display 





FEATURES 

® Four 0.200" Dot Matrix Characters 

Three Colors: Yellow, High Efficiency 

Red, High Efficiency Green 

Sunlight Viewable 

Wide Viewing Angle 

Built-in CMOS Shift Registers with 
Constant Current LED Row Drivers 

Shift Registers Allow Custom Fonts 

Easily Cascaded for Multiple Displays 

TTL Compatible 

End Stackable 

Hi-REL Operating Temperature Range: 
-55° to + 100°C 

Categorized for Luminous Intensity 
Ceramic Package, Hermetically Sealed Fiat 
Glass Window 

MSD2351/2/3 Process Conforms to MIL-D- 
87157 Quality Level A Test Tables | and Il and 
also can meet Groups B and C Testing 
Specified in MIL-D-87157 

MSD2351/2/3 TXVB Conforms to MIL-D-87157 
Quality Level A Test Tables |, Il, 1! and IVa 
(See High Reliability Test Tables) 


See Appnote 44 for application information and 
Appnotes 18, 19, 22,23 for additional information. 


Package Dimensions in Inches (mm) 


790 (20.07) 
a _ NN oa 010 (.25) 
12.1110 ; +.002 (.05) 


+.005 (.13) 
t 


4 
.250 (6.35) 
+.010 (.25) 
aan & 


Function 
Column 1 
Column 2 
Column 3 
Column 4 
Column 5 
No Connection 
Data Out 


Ve 


5 


-100 
(2.54) 


.270 
\ (6.86) 
050 errs 
(1.27) <__-100 (2.54) 


12 pl. ~~ 4.005 (.13) V 
— 2 non-cum. 10 pl. cc 
+.003 (.08) Clock 
Pin 1 indicators: ~, Ground 
dot and notch on Data In 
Package underside 


s=OONOODWND +9 


Part Number 


TOLERANCE: + .015 (.38), exceptions noted 





DESCRIPTION 

The 1SD2351/2/3, MSD2351/2/3 TXVB are four digit 5x7 dot 
matrix serial input alphanumeric displays. The displays are 
available in red, yellow, high efficiency red, or high efficiency 
green. The package is a standard twelve-pin hermetic DIP with 
glass lens. The display can be stacked horizontally or vertically 
to form messages of any length. 


The ISD235X and MSD235X have two fourteen-bit CMOS shift 
registers with built-in row drivers. These shift registers drive 
twenty-eight rows and enable the design of customized fonts. 
Cascading multiple displays is possible because of the Data In 
and Data Out pins. Data In and Out are easily input with the 
clock signal and displayed in parallel on the row drivers. Data 
Out represents the output of the 7th bit of digit number four 
shift register The shift register is level triggered. The like 
columns of each character in a display cluster are tied to a 
single pin (see Block Diagram). High true data in the shift 
register enables the output current mirror driver stage 
associated with each row of LEDs in the 5x7 diode array. 


The TTL compatible V, input may either be tied to Voc for 
maximum display intensity or pulse width modulated to 
achieve intensity control and reduce power consumption. 


—Continued 
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DESCRIPTION (Continued) 


In the normal mode of operation, input data for digit four, 
column one is loaded into the seven on-board shift 
register locations one through seven. Column one data for 
digits 3, 2, and 1 is shifted into the display shift register 
locations. Then column one input is enabled for an 
appropriate period of time, T. A similar process is re- 
peated for columns 2, 3, 4, and 5. If the decode time and 
load data time into the shift register is t, then with five 
columns, each column of the display is operating at a duty 
factor of: T 


7 5 (T +t) 


T+t, allotted to each display column, is generally chosen 
to provide the maximum duty factor consistent with the 
minimum refresh rate necessary to achieve a flicker free 
display. For most strobed display systems, each column 
of the display should be refreshed (turned on) at a 
minimum rate of 100 times per second. 


With columns to be addressed, this refresh rate then gives 
a value for the time T+t of: 145x(100)] = 2 msec. If the 
device is operated at 5.0 MHz clock rate maximum, it is 
possible to maintain t<<T. For short display strings, the 
duty factor will then approach 20%. 


Maximum Ratings 


Supply Voltage Vo, to GND... -0.5Vto+7.0V 
Inputs, Data Out and Vj... eee -0.5V to Ve, + 0.5 V 
Column Input Voltage, Vooy -.sesseceseees -0.5Vto+6.0V 
Operating Temperature Range ............... -55°C to +100°C 
Storage Temperature Range ................. -65°C to + 125°C 
Maximum Solder Temperature, 0.063" (1.59 mm) 

below Seating Plane, t<5 SC oo... cece 260°C 
Maximum Allowable Power Dissipation, 

Tg OHS EY ah ahi dee e ee cas att A alee, teal ideale: 1.35 W 
Notes: 


_ 


. Operation above +100°C ambient is possible if the following 
conditions are met. The junction should not exceed T, = 125°C 
and the case temperature (as measured at pin 1 or the back of 
the display) should not exceed T, = 100°C. 

2. Maximum allowable dissipation is derived from V,, = 5.25 V, 

Vp = 2.4 V, Veo, = 3.5 V 20 LEDs on per character, 20% DF. 


FIGURE 1. TIMING CHARACTERISTICS 


Vcrock 
be-TTHL 
Tw 











clock ™" 20V com 
Vit 0.8V 
H—THOLD 
Vi 
DATA IN 2.0V 
Vii O.8V 
h+— Trin, Tere 
DATA OUT 2.4\ VOH 
0.4V Vor 
Vin 
Ve 20V 
Vi, O.8V 


ON (illuminated) 
DISPLAY 
OFF (not illuminated) 


Torr TON 
90% 
10% 





FIGURE 2. MAX. ALLOWABLE POWER 
DISSIPATION VS. TEMPERATURE 


15 





> 
26 10 s 
a6 ee 
ae | RIUUA) 4 a5¢C 
< 2 H i i i 
EG : Rth@A) = 55°C 
Zz = 05 cae anc tae aa wa ae 
Es i 
ae eo 
a Ti@MAX) = 1257C 
a a ee 
2 00 





“60 -40 -20 0 20 40 60 80 100 120 


Ta - Ambient Temperature - °C 


AC ELECTRICAL CHARACTERISTICS 
(Ven = 4.75 to 5.25 V, T, = -55C® to +100°C) 


srs [se [in 


ns 


Tie Clock Width | 75 {45 
Low 
= 


Clock Width | 75 | 45 Ss 1 
High 
s 
Ss 


i 

a 
ae, 

Clock Transi- 75 | 200 n 1 

tion Time 

Propagation n 


Delay Clock 
to Data Out 


1. All typical values specified at V,, = 5.0 V and T, = 25°C unless 
otherwise noted. 
2. V,_ Pulse Width Modulation Frequency—50 KHz (max). 
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Intelligent 
Display Devices 





RECOMMENDED OPERATING CONDITIONS 





Free Air Operating Temperature Range 


Note: 1. See Figure 3: Peak Column Current vs. Column Voltage 


OPTICAL CHARACTERISTICS 
Yellow ISD/MSD2351 


Peverion [Symbol [wins [Ton 
Peak Luminous Intensity perLED" | Iyocax 2400 | 3400 
(Character Average) 


Peak Wavelength 
Dominant Wavelength®) 


High Efficiency Red ISD/MSD2352 
Description 


























Peak Luminous Intensity per LED) 
(Character Average) 


Peak Wavelength vecak | 
Dominant Wavelength” An 


Peak Luminous Intensity per LED") |jocax 2400] 3000 
Character Average) 


Voc = 5.0 V, Veo, = 3.5V 
T,© = 25°C, V,=2.4V 





Voc = 5.0 V, Veo. = 3.5 V 
Te = 25°C, Ve = 2.4 V 


| 
Peak Wavelength 68 





Dominant Wavelength®) Ap 
Notes: 
1. The displays are categorized for luminous intensity with the 3. The luminous sterance of the LED may be calculated using the 
intensity category designated by a letter code on the bottom following relationships: 
of the package. Ly (cd/m?) = |, (Candela)/A (Meter)? 
2. Dominant wavelength (AD) is derived from the CIE chromati- Ly (Footlamberts) = mi, (Candela)/A (Foot)? 
city diagram and represents the single wavelength which A= 5.3 x 10° M? = 5.8 x 107 (Foot)? 
defines the color of the device 4. All typical values specified at Vo, = 5.0 V and T, = 25°C unless 


otherwise noted. 
5. The luminous intensity is measured at T, = T, = 25°C. No time 
is allowed for the device to warm up prior to measurement. 
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ELECTRICAL CHARACTERISTICS (-55°C to + 100°C) (unless otherwise specified) 
Description 


Veco = 5.25 V 
Vouk = Voata = 2.4 V 
All SR Stages = Logical 1 


Column Current at any 
Column Input? 


Data Out ee 


input Current Logical 0 -110 -300 Veo = 4.75 V-5.25 V, V, = 0.8 V 

Vz, only 

Input Current Logical 0 

Data, Clock 

Power Dissipation per Veo = 5.0, Veg, = 3.5 V, 17.5% DF 
Package 15 LEDs on per character, V,= 2.4 V 


Thermal Resistance IC °C/iW/ 
Junction-to-Pin Device 





Notes: 
1. All typical values specified at V., = 5.0 V and T, = 25°C unless otherwise noted. 
2. See Figure 3-Peak Column Current vs. Column Voltage 


FIGURE 3. PEAK COLUMN CURRENT 
VS. COLUMN VOLTAGE 


leai- Peak Column Current - mA 





0.0 1.0 2.0 3.0 4.0 5.0 6.0 
Vecot - Column Voltage - Volts 
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FIGURE 4. BLOCK DIAGRAM 


Column Drive Inputs 
Column 
12345 


: 1234567 Rows 1-7 Rows 1-7 Rows 1-7 

Blanking 

Control, Ve Rows Constant Current Sinking LED Drivers 
Serial 1234567 Rows 8-14 Rows 15-21 Rows 22-28 Serial 
Data —r Data 
tape 28-Bit SIPO Shift Register Output 





Clock 
CONTRAST ENHANCEMENT FILTERS for SUNLIGHT READABILITY 


Display Color Filter Color Marks Polarized Corp.* | Optical Characteristics 

HER MPC 20-15C 25% @ 635 nm, Circular Polarizer 
ISD/MSD2352 

Yellow Amber MPC 30-25C 25% @ 583 nm, Circular Polarizer 
ISD/MSD2351 ; ot 

Green Yellow/Green MPC 50-22C 22% @ 568 nm, Circular Polarizer 
ISD/MSD2353 


Multiple Colors Neutral Gray MPC 80-10C ~~ | 10% Neutral, Circular Polarizer 
High Ambient Light 
Multiple Colors Neutral Gray MPC 80-37C 37% Neutral, Circular Polarizer 


Marks Polarized Corp. 

25-B Jefryn Blvd. W 

Deer Park, NY 11729 

516/242-1300 

FAX 516/242-1347 

Marks Polarized Corp. manufactures 
to MIL-1-45208 inspection system. 





* 
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THERMAL CONSIDERATIONS 

The small alphanumeric displays are hybrid LED and 
CMOS assemblies that are designed for reliable operation 
in commercial, industrial, and military environments. 
Optimum reliability and optical performance will result 
when the junction temperature of the LEDs and CMOS ICs 
are kept as low as possible. 


THERMAL MODELING 

ISD/MSD235X displays consist of two driver ICs and four 
5x7 LED matrixes. A thermal model of the display is shown 
in Figure 5. It illustrates that the junction temperature of 
the semiconductor = junction self heating + the case 
temperature rise + the ambient temperature. Equation 1 
shows this relationship. 


FIGURE 5. THERMAL MODEL 


LED ; 


LED,  ICq, 


LED Power IC ower LED 





See Equation 1 below. 


The junction rise within the LED is the product of the 
thermal impedance of an individual LED (37°C/W, 

DF = 20%, F = 200 2), times the forward voltage, Veep), 
and forward current leqen), Of 13 - 14.5 mA. This rise 
averages Typ) = 1°C. The table below shows the Vewep) 


for the respective displays. 











Model Number 
Typ. 


i 


The junction rise within the LED driver IC is the combina- 
tion of the power dissipated by the IC quiescent current 
and the 28 row driver current sinks. The IC junction rise is 
given in Equation 2. 





A thermal resistance of 28°C/W results in a typical junction 
rise of 6°C. 


See Equation 2 below. 


Equation 1. 
Tywep) = Prep Leuc + Pease (Rac + Roca) + Ta 


For ease of calculations the maximum allowable electrical 
operating condition is dependent upon the aggregate 
thermal resistance of the LED matrixes and the two driver 
ICs. All of the thermal management calculations are based 
upon the parallel combination of these two networks which is 
15°C/W. Maximum allowable power dissipation is given in 
Equation 3. 


Equation 3. 
PoigpLay = Tsewaxy Ta 
asc + Roca 


Pospray = 9 Veor leoy (N/35) DF + Voc loc 

For further reference see Figures 2, 7, 8,9, 10 and 11. 
KEY TO EQUATION SYMBOLS 

DF Duty factor 


loc Quiescent IC current 

loot Column current 

n Number of LEDs on in a 5 x 7 array 

Poase Package power dissipation excluding LED under 
consideration 


Poot Power dissipation of a column 


Poiseray Power dissipation of the display 

LED Power dissipation of an LED 

PCA Thermal resistance case to ambient 
Reic Thermal resistance junction to case 
Te Ambient temperature 
Tyicy Junction temperature of an IC 
Tyuep) Junction temperature of a LED 
Tmax) Maximum junction temperature 
Voc IC voltage 
Veo. Column voltage 

FLED) Forward voltage of LED 
Zosc Thermal impedance junction to case 


Tyweny = [(leo/28) Veen) Zoic] + [(n/35) loop OF (5 Veou) + Veo lee] [Rex a Reca] +T, 


Equation 2. 
Tyacy = Poor (Rec + Roca) + Ta 


Tyacy = [5 (Voor - Vewen)) * (loo /2) © (0/35) DF + Veo ® Ie] * [Rec + Roca] + Ta 
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OPTICAL CONSIDERATIONS 


The light output of the LEDs is inversely related to the LED 


diode’s junction temperature as shown in Figure 6. For 
optimum light output, keep the thermal resistance of the 
socket or PC board as low as possible. 


FIGURE 6. NORMALIZED LUMINOUS INTENSITY 
VS. JUNCTION TEMPERATURE 


Normalized 





-40 -20 0 


20 40 60 80 
Tj - LED Junction Temperature - °C 


100 120 140 


When mounted in a 10°C/W socket and operated at 
Absolute Maximum Electrical conditions, the displays will 
show an LED junction rise of 17°C. If T, = 40°C, then the 
LED's T, will be 57°C. Under these conditions Figure 7 
shows that the |, will be 75% of its 25°C value. 


FIGURE 7. MAX. LED JUNCTION TEMPERATURE 
VS. SOCKET THERMAL RESISTANCE 


50 
45 
40 
35 
30 
25 
20 


ATj - Delta LED Junction 
Temperature - °C 





10 15 20 25 30 35 40 45 50 
Socket Thermal Resistance - °C/W 
FIGURE 8. MAX. PACKAGE POWER DISSIPATION 
3.0 


0 i 
0 5 


* 





| Neol= 3.5¥, Icol2600mA it 


ap 


DF k 20%} Ta =25°C 


Max. Package Power Dissipation 





20 25 30 35 


15 
LEDs on per Character 


10 40 


FIGURE 9. PACKAGE POWER DISSIPATION 
2.0 : Samu: 

i Vcc =!5V, Ic¢ = 5m 

$ : : 

{ Icol =:450mA, Vcol F 3.5V 


ed ee eee eae 
TDF $ 20% 


diewtereree a 
$ i 


Power Dissipation - W 





10 15 20 2 
LEDs on per Character 


30 35 840 


FIGURE 10. MAX. CHARACTER POWER DISSIPATION 


_ lec : 10mA} 
DMG =| GQOMA..vneecdieey 


Max. CharactePower Dissipation - W 





0.5 






{ Voc =i5V, Ioé = SmA 
pete ee 





Character Power Dissipation - W 


15 
LEDs on per Character 


10 20 25 30 35 


MSD2351/2/3 TXVB, |SD2351/2/3 
2-124 


SIEMENS HER PD2435/PD3535/PD4435 
RED PD2436/PD3536/PD4436 

BRIGHT GREEN PD2437/PD3537/PD4437 
.200" Character, PD2435/6/7 

.270"Character, PD3535/6/7 

.45" Character, PD4435/6/7 

Four Character 5x7 Dot Matrix Alphanumeric 

Programmable Display™ with Built-in CMOS Control Functions 


PD2435/6/7 


PD3535/6/7, PD4435/6/7 








FEATURES 

* Four Dot Matrix Characters in High Efficiency ¢ TTL Compatible 
Red, Red, and Bright Green e Easily Cascaded for Multidisplay Operation 
- PD2435/6/7, 0.200" High e Less CPU Time Required 
— PD3535/6/7, 0.270" High « Software Controlled Features: 


- PD4435/6/7, 0.45" High 

Built-in Memory, Decoders, Multiplexer and 
Drivers 

Wide Viewing Angle, X Axis +55°, Y Axis +65° 
Categorized for Luminous Intensity 

128 Character ASCH Format (Upper and Lower 
Case Characters) 

8 Bit Bidirectional Data BUS 

READ/WRITE Capability 


Dual In-Line Package Configuration, 0.600" Wide, ° 


0.100" Pin Centers 
End-Stackable Package 

Internal or External Clock 

Built-in Character Generator ROM 
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~ Programmable Highlight Attribute 
(Blinking, Non-Blinking) 

~ Asynchronous Memory Clear Function 

— Lamp Test 

- Display Blank Function 

—- Single or Multiple Character Blinking 
Function 

- Programmable Intensity 
Three Brightness Levels 

Extended Operating Temperature Range: 

- PD243X, PD353X: —40°C to +85°C 

- PD443X: -40°C to +70°C 


Intelligent 
Display Devices 





Package Dimensions in Inches (mm) 
1.000 max. 











at seating plane 
and centered 
on package 










EIA date code ae Wangs +.020 


Luminous (4.06 +.51) 
Intensity Code 














SIEMENS YYWW_ Z 


.070 +.004 typ. 
,050 | (1.78 +.10) 
27 ja— .018 x .012 typ. 


.100 typ. (2.54) 


Tolerance: .XXX=0.02 (.51) 


PD4437 
A ssiEMENS YYWw 


1 y | 
.300 


(7.62) 


DESCRIPTION 


These Programmable Displays are four digit display 
system modules. The characters are 0.20° by 0.14" 
(PD2438X), 0.27" by 0.20° (PD353X), and 0.45" by 0.27" 
(PD443X) 5x7 dot matrix arrays constructed with the latest 
solid state technology in light emitting diodes. Driving and 
controlling the LED arrays is a silicon gate CMOS inte- 
grated circuit. This integrated circuit provides all neces- 
sary LED drivers and complete multiplexing control logic. 


Additionally, the IC has the necessary ROM to decode 
128 ASCH alphanumeric characters and enough RAM to 
store the display's complete four digit ASCII message with 
special attributes. These attributes, all software program- 
mable at the user’s discretion, include a lamp test, 
brightness control, displaying cursors, alternating cursors 
and characters, and flashing cursors or characters. 


The CMOS IC also incorporates special interface control 
circuitry to allow the user to control the module as a fully 


| | K. 018 x .012 +.002 typ. 
| Leroi 


Tolerance: .XXX=+£0.020 (.51) 


54) typ. 








1.400 max. 


at seating plane 
and centered 
on package 







270 typ. 


450 
(6.86) (11.43) 







Pin 1 Identifier and ESD warning 4 
Part No .160 +.020 


4,06 +.51) 





EIA date code 


—Luminous 
Intensity 
PD3537 , 
A SIEMENS YYWW Z 
PTT Ey Re ore x.012 50 
.250 


Code 
(46 x 31) 
(6.35) _ ee (2.54) tyo 


Tolerance: .XXX=0.010 (.25) unless max. 


















285 
2 
(7.24) at seating plane 
and centered 
on package 
‘ .600 typ. 
(15.24) 





4 
| gs +.020 


(4.06 +.51) 












Luminous 
Intensity Code 






(.46 x 31 +.05) 






supported microprocessor peripheral. The module, under 
internal or external clock control, has asynchronous read, 
write, and memory clear over an eight bit parallel, TTL 
compatible, bi-directional data bus. Each module is fully 
encapsulated within a package 1.0" x 0.7" x 0.2" (PD253xX), 
1.4" x 0.72" x 0.285" (PD353X), and 1.5" x 0.82" x 0.285" 
(PD443X). The standard 20 pin DIP construction with two 
rows spaced at 0.6" on 0.1" centers is wave solderable. 


See the end of this data sheet or refer to Appnotes 18, 19, 
22, and 23 for further details on handling and assembling 
Siemens Programmable Displays. 
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Maximum Ratings 


DC Supply Voltage ........ ec ceceeeseseneees -0.5 V to +7.0 Vdc 
Input Voltage Relative 
to GND (all inputs) ...0. ee. -0.5 V to Ve, +0.5 Vde 
Operating Temperature 
PD243X/353X o...ccceccceececeseseeeeeeesseeseeens -40°C to +85°C 
PD 44 8X ccnect Miia a sictacas duet adidadine th -40°C to +70°C 
Storage Temperature ...........ccccecceeeees -40°C to +100°C 
Maximum Solder Temperature, .063" (1.59 mm) 
below Seating Plane, t<5 S@C. oo... ccc cceccecee eee 260°C 
Optical Characteristics at 25° C 
Spectral Peak Wavelength ............00.0.0. (HER) 635 nm typ. 
icadpeathvedigeseds (Red) 660 nm typ. 
sdeeteadeeeeseene (Green) 565 nm typ. 
Viewing Angle 
Horizontal 
PD24SX/S53X a sccrt ested eaieciyensnneetdernied phat +55° 
PEAS BX vai decceseete Such rt A iawese vareGiednertoneer tues! +40° 
Vertical (off normal AXIS)... cece eeeesteceeereeees +65° 
Digit Height 
PD 24 SX caushtasnienadedllitas hoist qoseest tse 0.200" (5.08 mm) 
PUSSON sits dccutcssastdunthedadesle ciakcaen 0.270" (6.86 mm) 
PD443X o.tsitanieaeiat enn eae 0.45" (11.43 mm) 
Time Averaged Luminous Intensity! 
RG oie taste ena Ge Mil aie eee 30 pcd/LED min. 
PIERIG IGN sacetcsssetecnatesenecesecseusedelsenie: 90 ucd/LED min. 
LED to LED Intensity Matching... 1.8:1.0 max. 
Device to Device (one bin)... 1.5:1.0 max. 
Bin to Bin (adjacent BINS) occ 1.9:1.0 max. 


Note: 1. Peak luminous intensity values can be calculated by 
multiplying these values by 7. 


TIMING CHARACTERISTICS 




































































DATA “WRITE” CYCLE 
ears 2.0V, 
CEO, CE1 7 aay 
TcES—* 
AO. At 20V, 
O8V 
TAS —>| Pe, 
i 
, = 
D0-D6 2.0V, = 
t 0.8V 2 
= 20V 
aD Patz 08 v" 
2.0V, 
0.8 V 
| 
~+—_—Tw 
*Notes: 
1. All input voltage are V,, =0.8 v, V,,=2.0 V. 
2. These waveforms are not edge triggered. 
DATA “READ” CYCLE 
men 2.0V, 
CEO, CE1 Sail 
A0-A3 2.0V, 
0.8V 
Do-D6 2.0V, 
0.8V 
oa t 2.0V, 
WR aT, 0.8V 
a 20V, 
0.8V 
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Display Devices 





SWITCHING SPECIFICATIONS (Vo¢=4.5 V) 
WRITE CYCLE TIMING 


Specification Minimum 
Parameter | Description 


Clear RAM 
Clear RAM Disable 
| Tas | Address Setup 


Chip Enable Setup 
[Tas | Read Enable Setup 10 10 
to 
eo 


Tas 

Trs 

To [Paw 
Ww rite Pulse ns 

Pe Pai seetoce 
DH ata moO 


Total Access Time=Setup Time + Write Time 110 140 ns 
+ Hold Time 


SWITCHING SPECIFICATIONS (V,.,. = 4.5 V) 
READ CYCLE TIMING 


Specification Minimum 
Parameter | Description jasc jasc 
T Address Setup er el 








=a} a} a 

oO 

i 
: 
i 
wo 


4 
> 
Q 
o 





Fecal 
Te | Wietnabesmus 
aa 
3 
ee 
a 


4 









; 
x= 


20 
100 
150 
Tw 30 
aes Total Access Time = Setup Time + Write Time 
+Time to Tristate 
eed 


T war”) Wait Time between Reads 
Notes: 


1. Wait 1 4S between any Reads or Writes after writing a 3. All input voltages are (V,, =0.8 V, V,,,=2.0 V) 
Control Word with a Clear (D7=1). Wait 1 us between 4. Data out voltages are measured with 100 pF 


eae 
ac 
ac 
ac 
co 


30 
Cr 
ie 
a 
ia 
ce 





any Reads or Writes after Clearing a Control Word on the data bus and the ability to source= 
with a Clear (D7=0). All other Reads and Writes can -40 pA and sink=1.6 mA The rise and fall 
be back to back. times are 60 ns. V,, =0.4 V, Vo4=2.4 V. 


2. Wait 1 ws between any Reads or Writes after writing a 
Control Word with a Clear (D7=1). Wait 11s between 
any Reads or Writes after clearing a Control Word 
with a Clear (D7=0). All other Reads and Writes can 
be back to back. 


PD2435/6/7 , PD3535/6/7, PD4435/6/7 
2-128 


DC CHARACTERISTICS at 25°C 


ra Ta 
.0 


Blank (All Inputs Low) Voo=5 V, Allinputs =0.8 V 


lee 80 LEDs/unit (100% Bright) 


PD243x 115 130 #2 
PD353X 145 165 Bs 
PD443X 2s 

= 





Note: 1. DO to D7 have no pull-up resistors so current is negligible. 
TOP VIEW 


DIGITS DIGIT2 DIGIT1 DIGITO DIGIT2 DIGIT1 DIGITO 


DIGIT3 DIGIT2 DIGIT1 DIGITO 





1 10 1 10 


PIN ASSIGNMENTS and DEFINITIONS 


1 RD Active low, will enable a processor to read 7 A2 Address input (MSB). 
all registers in the display. 8 AI Address input. 
2 CLKI/O_ If CLK SEL (pin 3) is low, then expect an 9 AO Address input (LSB). 
external clock source into this pin. If CIK 
SEL is high, then this pin will be the master 10<GNG Sround. mite 
or source into this pin. If CLK SEL is high, 11 WR Write. Active low. If the device is selected, 
then this pin will be the master or source a low on the write input loads the data into 
for all other devices which have CLK SEL Memory. 
low. 12 D7 Data Bus bit 7 (MSB). 
3 CLK SEL CLOCK SELECT determines the action of 13 D6 Data Bus bit 6. 
pin2. CLK I/O, see the section on Cascad- 14 D5 Data Bus bit 5. 
oa, ingfor an example. 15 D4 Data Bus bit 4. 
4 RST Reset. Must be held low until V,, > 4.5 V. 16 D3 Data Bus bit 3. 
Reset is used only to synchronize blinking 17 D2 Data Bus bit 2 
and will not clear the display. ppbnvis : 
5 CE1 Chip enable (active high). 18 D1 Data Bus bit 1. 
6 CEO Chip enable (active low). 19 DO Data Bus bit 0 (LSB). 
20 V... Positive power pin. 


cc 
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FUNCTIONAL DESCRIPTION 
The block diagram includes 5 major blocks and internal 
registers (indicated by dotted lines). 


Display Memory consists of a 5x8 bit RAM block. Each of 
the four 8-bit words holds 7-bits of ASCII data (bits DO-D6) 
and an attribute select bit (Bit D6). The fifth 8-bit memory 
word is used as a control word register. A detailed 
description of the control register and its functions can be 
found in the Control Word section. Each 8-bit word is 
addressable and can be read from or written to. 


The Control Logic dictates all of the features of the 
display device and is discussed in the Control Word 
section of this data sheet. 


The Character Generator converts the 7-bit ASCII data 
into the proper dot pattern for the 128 characters shown in 
the character set chart. 


The Clock Source can originate either from the internal 
oscillator clock or from an external source—usually from the 
output of another display in a multiple module array. 


The Display Multiplexer controls all display output to the 
digit drivers so no additional logic is required for a display 
system. 


BLOCK DIAGRAM 










128 Char 


Control 





ange Logic 
RD, WR 
jroo ab ---- == 
| : 
cLK sEL_? se ated 
XCLK Ogic ultiplexer 
RST I 


Displa’ 


DATA INPUT COMMANDS 


CEO CE1 AD WA | A2 A1 Ao | 


= 
> 
oO 
Oo 
S) 
o 
OD 
9g 


oooooo 
oooo0o0+-xk 
na a a i | 
o-0O+ 00x 
=~ 0000 x* xX 
x<~OoOF=-0*K 
<xA3AOo-4 x<& 
xAO+-0Oxk&X 
xOOD00x*K x 


Row 
“Drivers 





O 


xoOo-f-+A 4 KK 





The Column Drivers are connected directly to the display. 


The Display has four digits. Each of the four digits is com- 
prised of 35 LEDs in a 5 x 7 dot array which makes up the 
alphanumeric characters. 


The intensity of the display can be varied by the Control 
Word in steps of 0% (Blank), 25%, 50%, and full brightness. 


MICROPROCESSOR INTERFACE 

The interface to the microprocessor is through the address 
lines. (AO—-A2), the data bus (DO-D7), two chip select lines 
(CEO, CE1), and read (RD) and write (WR) lines. 


The CEO should be held low when executing a read, or write 
operation. CE1 must be held high. 


The read and write lines are both active low. During a valid 
read the data input lines (D0O-D7) become outputs. A valid 
write will enable the data as input lines. 


INPUT BUFFERING 

If a cable length of 6 inches or more is used, all inputs to the 
display should be buffered with a tri-state non-inverting 
buffer mounted as close to the display as conveniently 
possible. Recommended buffers are: 74LS245 for the data 
lines and 74LS244 for the control lines. 





O=Low logic level, 1=High logic level, X= Don't care. 


OPERATION 


No Change 
Read Digit 0 Data to Bus 
($) Written to Digit 0 


oO 


(W) Written to Digit 1 
(f) Written to Digit 2 
(3) Written to Digit 3 
Char Written to Digit 0 


and Cursor Enabled 
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PROGRAMMING THE DISPLAY 

There are five registers within the display. Four of these 
registers are used to hold the ASCIl/attribute code of the 
four display characters. The fifth register is the Control 
Word, which is used to blink, blank, clear, or dim the 
entire display, or to change the presentation (attributes) of 
individual characters. 


ADDRESSING 

The addresses within the display device are shown 
below. Digit 0 is the rightmost digit of the display, while 
digit 3 is on the left. Although there is only one Control 
Word, it is duplicated at the four address locations 0-3. 
Data can be read from any of these locations. When one 
of these locations is written to, all of them will change 
together. 


A2 A1 AO 
0 xX Control Word 
Digit 0 (rightmost) 


Digit 1 


0 
1 Digit 2 
1 Digit 3 (leftmost) 





Bit 07 of any of the display digit locations is used to allow 
an attribute to be assigned to that digit. The attributes are 
discussed in the next section. If Bit D7 is set to a one, 
that character will be displayed using the attribute. If bit 
D7 is cleared, the character will display normally. 


CONTAOE bagat ir ea 








DS BLINK 
0 Blink Attribute Disabled 
1 Blink Entire Display 


D6 LAMP TEST 

O Standard Operation 

1 Display Ail Dots at 50% Brightness 
D7 CLEAR 

O Standard Operation 

1 Clear Entire Display 





D4 ATTRIBUTE ENABLE 
O Disable above Attributes 
1. Enable above Attributes 


CONTROL WORD 

When address bit A2 is taken low, the Control Word is 
accessed. The same Control Word appears in all four of the 
lower address spaces of the display. Through the Control 
Word, the display can be cleared, the lamps can be tested, 
display brightness can be selected, and attributes can be 
set for any characters which have been loaded with their 
most significant bit (D7) set high. 


Brightness (DO, D1): The state of the lower two bits of the FS 
Control Word are used to set the brightness of the entire Ee 
display, from 0% to 100%. The table below shows the => 
correspondence of these bits to the brightness. Es 

a 


D7 Dé D5 D4 D3 D2 D1 Do 


Blank 


25% brightness 
50% brightness 
Full brightness 


X = don't care 


Attributes (D2-D4): Bits D2, D3, and D4 control the visual 
attributes (i.e., blinking) of those display digits which have 
been written with bit D7 set high. In order to use any of the 
four attributes, the Cursor Enable bit (D4 in the Control 
Word) must be set. When the Cursor Enable bit is set, and 
bit D7 in a character location is set, the character will take 
on one of the following display attributes. 


D1 DO BRIGHTNESS 
0 O 0% (blank) 
ica ese D2 ATTRIBUTES O 1 25% 
O O Display Cursor instead 1 O 50% 
of Character 1 1 100% 


O 1. Blink Character 

1 0. Display Blinking Cursor 
instead of Character 

1 1 Alternate Character 
with Cursor 
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Disable highlight 
attribute 

Display cursor* 
instead of character 


Blink single character 
Display blinking 
cursor* instead of 
character 

Alternate character 
with cursor* 





*“Cursor’=all dots in a single character space lit to half 
brightness, X=Don't care, B=Depends on the selected 
brightness. 


Attributes are non-destructive. If a character with bit D7 
set is replaced by a cursor (Control Word bit D4 is set, 
and D3=D2=0) the character will remain in memory and 
can be revealed again by clearing D4 in the Control Word. 


Blink (D5): The entire display can be caused to blink at a 
rate of approximately 2 Hz by setting bit D5 in the Control 

Word. This blinking is independent of the state of D7 in all 
character locations. 


To synchronize the blink rate in a bank of these devices, it 
is necessary to tie all devices' clocks and resets together 
as described in a later section of this data sheet. 


D7 D6 D5 D4 D3 D2 D1 Do| Operation —_| 


o 0 1 X X X B B 





Blinking display 


CASCADING DIAGRAM 










RST 
RD 
WR 





Programmable Display 





DO-D7 AO-A2 CEO CEI 


14 More Displays 


Lamp Test (D6): When the Lamp Test bit is set, all dots 
in the entire display are lit at half brightness. When this bit 
is cleared, the display returns to the characters that were 
showing before the lamp test. 


D7 Dé DS D4 D3 D2 Di DO] Operation —_| 





Clear Data (D7): When D7 is set (D7=1) in the Control 
Word, all (display) memory bits are reset to zero and the 
display goes blank. 


D7 D6 D5 D4 D3 D2 D1 DO| Operation _| 
X 





1 0 .% X X X X Clear 


A second control word must be written into the chip with 
D7 reset (D7=0) to set up attributes and brightness levels. 


The SMC-4740 oscillator is designed to drive up to 16 
displays with input loading of 15 pF each. 


The general requirements for cascading 16 displays are: 


1. Determine the correct address for each display 
2. Tie CEO to ground and use CE1 from an address. 


3. Select one of the displays to provide the clock for the 
other displays. 


4.Tie CLK SEL to ground on other displays. 


5.Use RST to synchronize the blinking between the 
displays. 


WR RD RST CLKI/O CLKSEL 


















in between Programmable Display 









DO-D7 AO-A2 CEO CE1 
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HOW TO LOAD INFORMATION INTO THE DISPLAY 
BLINK A SINGLE CHARACTER 
Information loaded into the display an be either ASCII data’ Step 6 Into the digit, second from the right, load the hex 


or Control Word data. The following procedure (see also code “CF,” which is the code for an “O” with the D7 
Typical Loading Sequence) will demonstrate a typical bit added as a control bit. 

loading sequence and the resulting visual display. The . “a: iyit vashi 

word STOP is used in all of the following examples. one eee the control 





SET BRIGHTNESS thd 
wot a Step 7 Load enable blinking character into the control 
Step 1 Set the brightness level of the entire display to P word register. The ney should show “STOP” wilh 7 
your preference (example: 100%) a flashing “O" =8 
Re rte ib igh tei ADD ANOTHER BLINKING CHARACTER ze 
P REA eS een Step 8 Into the left hand digit, load the hex code “D3” =F 
Step 3 Load an “T” in the next digit. which gives an a with the D7 bit added as a = 
control bit. The display should show “STOP” with 
Step 4 Load an “O” in the next digit. flashing “O” and a flashing “S.” 
Step 5 Load an “P” in the right hand digit. ALTERNATE CHARACTER/ CURSOR ENABLE 
If your loaded the information correctly, the Step 9 Load enable alternate character/cusor into the 
PD2435 now should show the word “STOP.” control word register. The display now should show 


“STOP” with the “O" and the “S” alternating 
between the letter and cursor (all dots lit). 
INITIATE FOUR CHARACTER BLINKING 
(Regardless of Control Bit setting) 

Step 10 Load enable display blinking. The display now 
should show the entire word “STOP” blinking. 


DISPLAY 


TYPICAL LOADING SEQUENCE 


CEO 
RD 
D4 
D3 
D2 
D1 












s@e 222 588 8 
1 bL H H ~E L XxX X oO 0 0 0 00 1 1 
2. LH H L H H H oO 1 0 1 00 1 1 s 
3. LH H L H H OL o 10 1 0 1 0 0 ST 
4 LH H LC H L H Of 0) 0. AL ol ae STO 
§&§ tL HH LEH LL Oo 10 1 0 0 0 0 STOP 
6 LH H L H L H i de 20. OS Ay te al A STOP 
7 tL H H LE L X X 0 0 0 1 0 4 1 41 STO*P 
8. L H H L H HH 1 4 0 1 0 0 1 1 S*TO*P 
9. L H H L L X X 0 0 0 1 4 14 1 «1 S=TO=P 
10. L H H Lo bL X X O20" te 204 205 TON HE 1 S*T*O*P* 





* Blinking charactertCharacter alternating with cursor (all dots lit) 
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ELECTRICAL AND MECHANICAL CONSIDERATIONS 


The CMOS IC of the display is designed to provide 
resistance to both Electrostatic Discharge Damage and 
Latch Up due to voltage or current surges. Several 
precautions are strongly recommended to avoid 
overstressing these built-in safeguards. 


ESD PROTECTION 


Display users should be careful to handle the devices 
consistent with Standard ESD protection procedures. 
Operators should wear appropriate wrist, ankle or feet 
ground straps and avoid clothing that collects static 
charges. Work surfaces, tools and transport carriers that 
come into contact with unshielded devices or assem- 
blies should also be appropriately grounded. 


LATCH UP PROTECTION 


Latch up is a condition that occurs in CMOS ICs after 
the input protection diodes have been broken down. 
These diodes can be reversed through several means: 


Viy < GND, V,, > V,, +0.5 V, or through excessive 
currents forced ont ‘the inputs. When these situations 
exist, the IC may develop the response of an SCR 
and begin conducting as much as one amp through 
the V.. pin. This destructive condition will persist 
(latched) until device failure or the device is turned 
off. 


The Voltage Transient Suppression Techniques and 
buffer interfaces for longer cable runs help considerably 
to prevent latch conditions from occuring. Additionally, 
the following Power Up and Power Down sequence 
should be observed. 


POWER UP SEQUENCE 


1. Float all active signals by tri-stating inputs to displays. 

2. Apply V,, and GND to the display. 

3. Apply active signals to the displays by enabling alll 
input signals per application. 


CHARACTER SET 
foo} o | i { o | 
ASCII 


cove [oz] o | 
D3 





POWER DOWN SEQUENCE 


1. Float all active signals by tri-stating the inputs to the 
display. 
2. Turn off the power to the display. 


SOLDERING CONSIDERATIONS 


These displays can be hand soldered with SN63 
solder using a grounded iron set to 160°C. 


Wave soldering is also possible following these 
conditions: Preheat that does not exceed 93°C on the 
solder side of the PC board or a package surface 
temperature of 85°C. Water soluble organic acid flux 
(except carboxylic acid) or resin-based RMA flux 
without alcohol can be used. 


Wave temperature is 245°C +5°C with a dwell 
between 1.5 seconds to 3.0 seconds. Exposure to the 
wave should not exceed temperatures above 260°C, 
for 5 seconds at 0.063" below the seating plane. The 


packages should not be immersed in the wave. 


VOLTAGE TRANSIENT SUPPRESSION 


It has become common practice to provide 0.01 pf 
bypass capacitors liberally in digital systems. Like 
other CMOS circuitry, the Intelligent Display controller 
chip has very low power consumption and the usual 
0.01 pf would be adequate were it not for the LEDs. 
To prevent power supply transients, capacitors with 
low inductance and high capacitance at high frequen- 
cies are required. This suggests a solid tantalum or 
ceramic disc for high frquency bypass. For multiple 
display module systems distribute the bypass 
capacitors evenly, keeping capacitors as close to the 
power pins as possible. Use a 0.01 pF capcitor for 
each display module and a 22 yF for every third 
display module. 


Notes: 


2. Bit D7=1 enables attributes for the 
assigned digit. 


Pi fot: | 
Pe a ae 
ERE 
pata 
POT ETF | 
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1. A2 must be held high for ASCII data. 


POST SOLDER CLEANING PROCEDURES 


The least offensive cleaning solution is hot D.I. water 
(60°C) for less than 15 minutes. Addition of mild saponifi- 
ers is acceptable. Do not use commercial dishwasher 
detergents. 


For faster cleaning, solvents may be used. Carefully 
choose the solvents as some may chemically attack the 
package. Maximum exposure should not exceed two 
minutes at elevated temperatures. Acceptable solvents 
are: TF (trichlorotrifiluoroethane), TA, 111 
Trichloroethane, and unheated acetone.’ 


Note: 1. Acceptable commercial solvents are: Basic TF 
Arkione P. Genesolv D, Genesoiv DA, BlacoTron TF, 
Blaco-Tron TA and, Freon TA. 


Do not use solvents containing alcohol, methanol, 
methylene chloride, ethanol, TP35, TCM, TMC, TMS+, 
TE, and TES. Since many commercial mixtures exist, you 
should contact your preferred solvent vendor for 
chemical composition information. Some major solvent 
manufacturers are: Allied Chemical Corporation, 
Specialty Chemical Division, Morristown, NJ; Baron- 
Blakeslee, Chicago, IL; Dow Chemical, Midland, MI; E.1. 
DuPont de Nemours & Co., Wilmington, DE. 


For further information refer to Appnotes 18 and 19 in the 
current Siemens Optoelectronics Data Book. 


An alternative to soldering and cleaning the display 
modules is to use sockets. Naturally, 20 pin DIP sockets 
0.600" wide with 0.100" centers work well for single 
displays. Multiple display assemblies are best handled 
by longer SIP sockets or DIP sockets when available for 
uniform package alignment. Socket manufacturers 
include: Aries Electronics, Inc., Frenchtown, Nu; Garry 
Manufacturing, New Brunswick, NJ; Robinson-Nugent, 
New Albany, IN; and Samtec Electronic Hardware, New 
Albany, IN. 


For further information refer to Appnote 22 in the current 
Siemens Optoelectronics Data Book. 


OPTICAL CONSIDERATIONS 


The character heights of these displays allows readabil- 
ity up to eight feet. Proper filter selection allows the user 
to build a display that can be used over this distance. 


Filters allow the user to enhance the contrast ratio 
between a lit LED and the character background. This 
will maximize discrimination of different characters as 
perceived by the display user. The only limitation is cost. 
So first consider the ambient lighting environment to 
maximize the cost benefit ratio for using filters. 


Incandescent (with almost no green) or fluorescent (with 
almost no red) lights do not have the flat spectral re- 
sponse of sunlight. Plastic band-pass filters are inexpen- 
sive and effective in optimizing contrast ratios. The 
PD2435/3535/4435 is high efficiency red display and 
should be matched with a long wavelength pass filter in 
the 570 nm to 580 nm range. The PD2436/3536/4436 is a 
standard red display and should be matched with a long 
wavelength pass filter in the 600 nm to 620 nm range. The 
PD2437/3537/4437 should be matched with a yellow- 
green band-pass filter that peaks at 565 nm. For displays 
of multiple colors, neutral density grey filters offer the best 
compromise. 


Additional contrast enhancement can be gained through 
shading the displays. Plastic band-pass filters with built-in 
louvers offer the “next step up” in contrast improvernent. 
Plastic filters can be further improved with anti-reflective 
coatings to reduce glare. The trade-off is “fuzzy” charac- 
ters. Mounting the filters close to the display reduces this 
effect. Care should be taken not to overheat the plastic 
filters by allowing for proper air flow. 


Optimal filter enhancements for any condition can be 
gained through the use of circular polarized, anti-reflec- 
tive, band-pass filters. The circular polarizing further 
enhances contrast by reducing the light that travels 
through the filter and reflects back off the display to less 
than 1%. Proper intensity selection of the displays will 
allow 10,000 foot candle sunlight viewability. 


Several filter manufacturers supply quality filter materials. 


Some of them are: Panelgraphic Corporation, W. Caldwell, 


NJ; SGL Homalite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized 
Corporation, Deer Park. NY; Hoya Optics, Inc., Fremont, 
CA. 


One last note on mounting filters: recessing display and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several 
Bezel manufacturers are: R.M.F Products, Batavia, IL; 
Nobex Components, Griffith Plastic Corp., Burlingame, 
CA; Photo Chemical Products of California. Santa Monica, 
CA; |.E.E.Atlas, Van Nuys, CA. 


See Siemens Appnote 23 for further information. 


PD2435/6/7 , PD3535/6/7, PD4435/6/7 
2-135 


intelligent 
Display Devices 





SIEMENS 


RED PDSP2110 
YELLow PDSP2111 


HIGH EFFICIENCY RED PDSP2112 


GREEN PDSP2113 


HIGH EFFICIENCY GREEN PDSP2114 





FEATURES 
e Eight 0.200" Dot Matrix Characters in Red, 
Yellow, High Efficiency Red, Green, or High 
Efficiency Green 
e Built-in 2 Page, 256 Character ROM. Both 
pages are Mask Programmable for Custom 
Fonts 
¢ Readable from 8 Feet (2.5 meters) 
e Built-in Decoders, Multiplexers and Drivers 
e Wide Viewing Angle, X Axis + 55°, Y Axis + 65° 
¢ Programmable Features: 
- Individual Flashing Character 
- Full Display Blinking 
- Multi-Level Dimming and Blanking 
- Clear Function 
- Lamp Test 
e Internal or External Clock 


e End Stackable Dual-In-Line Plastic Package 


0.200" 8-Character 5x7 Matrix 
Alphanumeric Programmable Display™ 


Package Dimensions in inches (mm) 
1.680 (42.67) MAX 


aa 1 indicator 


0.012 0.30) TYP 


Intensity Code 
(For Yellow Only) 


Color Bin 


F 0.209 (5.31 


L 0.160+.020 


0. + 
(254) TYP (4.06.50) 
Tolerance = .XXX 40.010 (0.254) 


Part Number 
EIA Date 
Code 


DESCRIPTION 


The PDSP2110 (Red), PDSP2111 (Yellow), PDSP2112 (High 
Efficiency Red), PDSP2113 (Green), and PDSP2114 (High 
Efficiency Green) are eight digit, 5x7 dot matrix, alphanumeric 
Programmable Displays. The 0.20 inch high digits are pack- 
aged in a rugged, high quality, optically transparent, standard 
0.6 inch 28 pin plastic DIP. 


The on-board CMOS has a built-in two page, 256 character 
ROM. Both pages are mask programmable for 256 custom 
characters. The first page of ROM of a standard product 
contains 128 characters including ASCII, selected European 
and Scientific symbols. The second page contains Katakana 
Japanese characters, more European characters, Avionics, and 
other graphic symbols. 


The PDSP211X is designed for standard microprocessor 
interface techniques, and is fully TTL compatible. The Clock I/O 
and Clock Select pins allow the user to cascade multiple 
display modules. 
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Maximum Rating Switching Specifications 





i 2.85 aa 
{ Sc Tds Data Valid Prior to Rising Edge 


BRB wR of Write 


a 
Oo 


DC Supply Voltage «0.2.00... -0.5t0+7.0Vde (over operating temperature range and V,, = 4.5V) 
input Voltage Levels Relative 
{0 GIOUNG rsnsterser -0.510V,,+0.5Vde [Symbol | Description =| 
Operating Temperature .......... —40°C to +85°C 
Storage Temperature ............-40°C to + 100°C Tow Time Between Writes 
Maximum Solder Temperature 0.063" Tacc®) Display Access Time 
below Seating Plane, t<5 sec .............. 260°C Taco? _| a 
Relative Humidity @ 85°C ooo. 85% Address Setup Time _8 
Note: Maximum voltage is with no LEDs illuminated Chip Enable Setup Time 83 
ate : Address Hold Time =e 
nlarge aracter Font a 
Write Active Time 





0.76 (0.030) Typ. 

BG Wr 

Tdh Data Hold Time 20 ns 

4.81 rcv Reset Active Time ns 
ee ee oe : 
0.254(0.01) i i MoM Ms Tclr®) Clear Cycle Time 

www Wire 1. Wait 300 ns min. after the reset function is turned off. 

2. Tacc = Tas + Tw+Tah 
Eee Be 3. The Clear Cycle Time may be shortened by writing a second Control 

Word with the Clear Bit disabled, 160 ns after the first control word that 
0.65 (0.026) Typ. enabled the Clear Bit. 


sata X_yait__X_ata_> 


write control. — wait 130 ns write control | 
word-clear bit word-clear bit 
enabled enabled 


The Flash RAM and Character RAM may not be accessed until the 
Clear Cycle is complete. 





Write Cycle Timing Diagram 








Tacc 
Tas = Tah 
FL, A3-A0 see Notes 
CE 
see Notes 
Toes —>| <— | Tceh 
WR 
see Notes 
D7-DO see Notes 
*Notes 








Tds 1. All input voltages are (VIL = 0.8 V, VIH = 2.0 V). 
2. These wave forms are not edge triggered. 
3. Tow = Tas + Tah 
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Optical Characteristics at 25°C V_. = 5.0 V at Full Brightness 


Red PDSP2110 


Description Symbol Min, | Typ. 
Luminous Intensity iF 1.4 2.5 med 
Character Average (# displayed) 











Yellow PDSP2111 





Description 


Luminous Intensity 2 
Character Average (# displayed) 
x 


( 
Dominant Wavelength A(d) 


High Efficiency Red PDSP2112 


Luminous Intensity 
Character Average (# displayed) 





Peak Wavelength 














Green PDSP2113 


Character Average (# displayed) 









Character Average (# displayea) 


Luminous Intensity ic Ld 


Peak Wavelength 
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ELECTRICAL CHARACTERSTICS @ 25°C 
Limits 


loo Blank 05 | 1.0 m Veo = BV, Vy = 5V 


A , 
200 255 mA Voce = 5 V, “V" displayed in 
all eight digits 


Vig = 5 V, “#" displayed in 
all eight digits 











Parameters 











i) 
oO 

io) 

(o) 

(a) 


(oa) 


oo 8 digits 
12 dots/character 


lon 8 digits 
20 dots/character 






370 mA 









4 
a4 


|, Current 
(with pull-up) 


Vio = 5 VV, = OV to Veo, 

















> 


= = 


V..= 5 VV, = OV to V. 
(Clk 1/0, AO-A3, DO-D7 


V Vic = 4.5V to5.5V 
Vic = 4.5 V to 5.5 V 
Vv Voge = 4.5 V to 5.5 V, 
ly, = 1.6 mA 
Vv Voce = 4.5 V to 5.5 V, 
lon = 40pA 
m, Vee = 4.5V, VG, = 24V 
m Veo = 4.5 V, Vo, = 0. 
“CT . 1 
on . , 


|, Input leakage current i 


(without pull-up) 
V,,Input Voltage High 2.0 
















V,, Input Voltage Low Gnd 





V,, Output Voltage Low 
(Clock Pin) 


Vo, Output Voltage High 2.4 
(Clock Pin) 


Loy Output Current High 
(Clock I/O) 


|, Output Current Low 
(Clock I/O) 


Quc Thermal Resistance 
Junction to Case 








=4.5V,V,, =0.4V 
Veg = 5.0 V, CLKSEL = 0 
Vig = 5.0 V, CLKSEL = 1 


Vio = 4.5V, Vo, = 2.4V 
Vie = 45V,V,, =0.4V | 


N 


3 
E 


F., External Clock 81.14 


Input Frequency 


N N = ) i 
fee) Oo OC 


A 

A 
KHz 

Hz 


K 


oO 


Foo Internal Clock 81.14 


~ Output Frequency 
Clock I/O Buss Loading 
Clock Out Rise Time 
Clock Out Fall Time 


FM, Digit Multiplex 
Frequency 


Blinking Rate 


Note: 1. Average I, measured at full brightness. Peak |... = 2 X Inve loc (# displayed). 
2. Internal/external frequency duty factor is 50%. 


° or< H — 
aN @ JO8 = © 
w 


500 
500 
125 256 362.5 











p 
n 
n 
H 






Nh 
BSS 
oO 


F 
Ss 
s 
Zz 
0.98 2.83 Hz 


. 
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TOP VIEW PIN DEFINITIONS 
Pin Function Definition 
1 RST Used for initiallization of a 


display and sychronization of 
blinking for multiple displays 








2 FL Low input accesses the Flash RAM 
3 AO Address input LSB 
4 Al Address input 
Pin 1 Location 5 A2 Address input MSB 
6 A3 Mode selector 
t Substr. bias Used to bias IC substrate, must 
PIN ASSIGNMENTS 8 Substr. bias be connected to V,,,. Can't be 
9 Substr. bias used to supply power to display. 
Pin Function 10 No connect 
sane 11 CLKSEL Selects internal/external clock source 
1 RST 12 CLKI/O Ouputs master clock or inputs 
fe = external clock 
4 Aq 13 WR A low will write data into the 
5 A2 display if CE is low 
6 A3 14 Vcc Positive power supply input 
7 Substr. bias i 15 GND Analog Ground for LED drivers 
8 Substr. bias 16 GND Digital Ground for internal logic 
9 Substr. bias 17 CE Enables access to the display 
No Connect 18 No Connect 
CLKSEL No Connect 19 Do Data input LSB 
CLK 1/0 CE 20 D1 Data input 
WR GND (logic) 24 No pin 
14 V,, GND (supply) 22 No pin 
23 D2 Data input 
24 D3 Data input 
25 D4 Data input 
26 D5 Data input 
27 D6 Data input 
28 D7 Data input MSB, selects ROM, 
page 1or2 


CASCADING THE PDSP211X DISPLAYS 


RD 
wR 
FL 
RST 














Up to14 More Displays 


PDSP2110/1/2/3/4S 
in between 


PDSP2110/1/2/3/4S 








CE 





DO-D7 A0-A4 







D0-D7_AO-A4 CE 







Address 
Decoder 






Address Decode Chip i to 145: 


PDSP2110/1/2/3/4 
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CHARACTER SET 
ROM Page 1 (D7 = 0) 


fo) esead pea Lap teatro tela | Boe 


ROM Page 2 (D7 = 1) 


CODE 
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BLOCK DIAGRAM 


ST 
Counter 


LKSEL Osc. | I counter 


DISPLAY ! WORD 


MEMORY i= LOGIC 


7 BIT ASCII CODE 


L_4 — | 
[ADDRESS LINES] rah Rak 
; 


8 x 1 Bit 


Address Decoder 


AO A1A2 A3 WR CE fC 
FUNCTIONAL DESCRIPTION 


The PDSP211X block diagram is comprised of the 
following major blocks and registers. 









GYOA WALNOD 


Display Memory consists of a 8x8 bit RAM block. Each 
of the eight 8-bit words holds the 7-bit ASCII data (bit 
DO-D6). The 8th bit, D7 selects 1 of the 2 pages of 
character ROM. D7=0 selects Page 1 of the ROM and 
D7=1 selects Page 2 of the ROM. A3 = 1. 


RST can be used to initialize display operation upon 
power up or during normal operation. When activated, 
RST will clear the Flash RAM and Conrol Word Register 
(OOH) and reset the internal counter. All eight display 
memory locations will be set to 20H to show blanks in 
all digits. 


FL pin enables access to the Flash RAM. The Flash 
RAM will set (DO = 1)or reset (DO = 0) flashing of the 
character addressed by AO-A2. 


The 1x8 bit Control Word RAM is loaded with attribute 
data if A3=0. 


The Control Word Logic decodes attribute data for 
proper implementation. 


Character ROM is designed for two pages of 128 
characters each. Both pages of the ROM are Mask 
Programmable for custom fonts. On the standard 
product page one contains standard ASCII, selected 
European characters and some scientific symbols. 
Page two contains Katakana characters, more Euro- 
pean characters, avionics, and other graphic symbols. 


The Clock Source could either be the internal oscillator 
(CLKSEL = 1) of the device or an external clock 
(CLKSEL = 0) could be an input from another 
PDSP211X display for the synchronization of blinking 
for multiple displays. 


Ki ROW DECODER 


DISPLAY 






COLUMNS 0 to 19 


sree tein 






CONTROL LOGIC 


MASTER 
SLAVE 
LATCHES 


HESHPE ERE EEREPEEPHEE BEE UE BEE BEBE PRE RY i 


COLUMN DRIVERS | Ea 
FOR DIGITOTO8 res 


i 


TIMING and | 


DKITOTOS 
BaCOLUMN DATA! 





The Display Multiplexer controls the Row Drivers so no 
additional logic is required for a display system. 


The Display has eight digits. Each digit has 35 LEDs 
clustered into a 5x7 dot matrix. 


THEORY OF OPERATION 

The PDSP211X Programmable display is designed to 
work with all major microprocessors. Data entry is via 
an eight bit parallel bus. Three bits of address route the 
data to the proper digit location in the RAM. Standard 
control signals like WR and CE allow the data to be 
written into the display. 


DO - D7 data bits are used for both ASCII and control 
word data input. A3 acts as the mode selector. If A3=0, 
DO - D7 load the RAM with control word data. If A3=1, 
DO - D7 will load the RAM with ASCII and page select 
data. In the later mode, D7=0 selects Page 1 of 
Character ROM and D7=1 selects Page 2 of Character 
ROM. 


For normal operation FL pin should be held high. When 
FL is held low, Flash RAM is accessed to set character 
blinking. 


The seven bit ASCII code is decoded by the Character 
ROM to generate Column data. Twenty columns worth 
of data is sent out each display cycle and it takes 
fourteen display cycles to write into eight digits. 


The rows are being multiplexed in two sets of seven 
rows each. The internal timing and control logic 
synchronizes the turning on of rows and presentation of 
column data to assure proper display operation. 
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DATA INPUT COMMANDS 


oO 
m 
= 
) 
= 
a 


A3 A2 Ai AO 












-~-2 00+; 00/4 +A 004 = CO O|O|K 
- Oo, 07; 0+0+0+;0 +02 0/0|K 


<<< &< &< &* O&K Ba A A A KIO XK 


qQoocoooo0c0 [cc cco Oo OO} x 





—msoooooononoqocoooo°o°co 


Operation 


1 No operation 
X No operation 
Write Control Register 
Digit 0 (left) Write display data to 
Digit 1 user RAM and Page 
Digit 2 Select Register 
Digit 3 
a : DO-D6 = ASCII Data 
'g! D7 = 0 Select ROM 1 

Digit 6 D7 = 1 Select ROM 2 


Digit 7 (right) 


Digit 0 (left) 

Digit 1 : 

Digit 2 Write Flash RAM Register 

Digit 3 

Digit 4 

Digit 5 DO = 0 Flashing Charac. off 

Digit 6 DO = 1 Flashing Charac. on 
a ; D1-D7 =X 

Digit 7 (right) 
































Don't care 


POWER UP SEQUENCE 

Upon power up display will come on at random. Thus 
the display should be reset on power-up. The reset will 
clear the Flash RAM, Control Word Register and reset 
the internal counter. All the digits will show blanks and 
display brightness level will be 100%. 


MICROPROCESSOR INTERFACE 

The interface to a micrprocessor is through the 8-bit 
data bus (D0-D7), the 4-bit address bus (AO-A3) and 
control lines FL, CE and WR. 


To write data (ASCII/ Control Word) into the display CE 
should be held low, address and data signals stable 
and WR should be brought low. 


The Control Word is decoded by the Control Word 
Decode Logic. Each code has a different function. The 
code for display brightness changes the duty cycle for 
the column drivers. The peak LED current stays the 
same but the average LED current diminishes depend- 
ing on the intensity level. 


The character Flash Enable causes 2 Hz coming out of the 
counter to be ANDED with column drive signal and makes 
the column driver to cycle at 2 Hz. Thus the character 
flashes at 2 Hz. 


The display Blink works the same way as the Flash 
Enable but causes all twenty column drivers to cycle at 
2 Hz thereby making all eight digits to blink at 2 Hz. 


The Lamp Test causes the column drivers to run at 1/2 
duty cycle thus all the LEDs in all eight digits turn on at 
50% intensity. 


Clear bit clears the character RAM and writes a blank 
into the display memory. It however does not clear the 
control word. 


ASCII Data or Control Word Data can be written into the 
display at this point. For multiple display operation, CLK 
I/O must be properly selected. CLK 1/O will output the 
internal clock if CLKSEL = 1, or will allow input from an 
external clock if CLKSEL = 0. 
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CONTROL WORD FORMAT 


DISPLAY BRIGHTNESS 
The display can be programmed to vary between blank, 18%, 20%, 27%, 40%, 53%, 80% and 
full brightness. Bits DO, D1 and D2 control the display brightness. 


CE WRFL|A3 A2 A1 AO |D7 D6 D5 D4 D3 D2 D1 Do Display Brightness 





0 5 X 0 O |100% Brightness 
0 1 X 0 1 80% Brightness 
0 1 X 0 0 | 53% Brightness 
0 1 X 0 1 40% Brightness 
0 1 X 0 0 | 27% Brightness 
0 1 X 0 1 20% Brightness 
0 1 X 0 O | 13% Brightness 
0 1 X 0 1 | Blank Display 

X = Don't Care 

FLASH RAM FUNCTION 


Character Flash is controlled by FL pin, bit DO and control word bit 03. Combi- 
nation of FL being low, proper digit address and DO being high will write a flash 
bit into the Flash RAM Register. In the control word mode when D3 is brought 
high, the above mentioned character will flash. 


SETTING THE FLASH BIT 


CE WRFL{A3 A2 A1 AO|D7 D6 D5 D4 D3 D2 D1 D0 |operation | 
0 0 01X A A AIX X X X X X XO I|Flash RAM Disabled 
0 0 01X A A AIX X X X X X X 14. {Flash RAM Enabled 


X=Don'tCare A = Selected Address 





CHARACTER FLASH CONTROL WORD 


oOo X 0 O B B B {Disable Flashing Character 
X O 1 B B B Enable Flashing Character 





X=Don'tCare B = Selected Brightness 


DISPLAY BLINKING 
Blinking Function is independant of Flash function. When D4 is held high, entire display blinks at 2 Hz. 


0 B B B | Display Blinking Enabled 





X=Don'tCare  B = Selected Brightness 


LAMP TEST 
Bit D6 when brought high will cause all the LEDs in all eight digits to light up at 53% brightness. 
Selecting or de-selecting Lamp Test bit has no effect on the display memory. 





0 0 


0 
0 1% 0 0 XX X_ X {Lamp Test Enabled 
X 


= Don't Care 
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CLEAR FUNCTION 

Clear function will clear the display. The Flash RAM will be set to all zeros. An ASCII blank code 
(20H) will be written into the display memory. The user must wait 3 us or write anew control word 
to the display with conrol word bit D7 = 0 to disable clear before writing any data to the display 
memory, otherwise all new data to the display memory will remain cleared. See Switching Specifi- 
cations for clear function timing. 


CE WRFL| A3 A2A1 AOl D7 De DS D4 D3 D2 D1 Do| Operation = 


0 O0O 4141/0 X X X}]O0 XK X X X X XX X | Clear Disabled 
0 O0O 1/0 X X X}1 X% X X XK X X= X | Clear User RAM, Page RAM, 
Flash RAM and Display 













X = Don't Care 
CONTROL WORD FORMAT 
D7 D6 D5 D4 D3 D2 D1 DO 

CLEAR LAMP NOT BLINK FLASH BRIGHTNESS 

ENABLE TEST USED ENABLE ENABLE CONTROL 
D2 D1 DO BRIGHTNESS 
0 0 0 100% 
0 0 1 80% 
0 1 0) 53% 
0 1 1 40% 
1 0 0 27% 
1 0 1 20% 
1 1 0 13% 
1 1 1 0% Blank 


D3 FLASH ENABLE 
0 Disable Flashing Character 
1 Enable Flashing Character 


D4 BLINKING DISPLAY 
0 Disable Blinking Display 
1 Enable Blinking Display 
D6 LAMP TEST 
0 Disable Lamp Test 
1 Enable Lamp Test ( all dots on at 53% brightness) 


D7 CLEAR ENABLE | 


0 Disable Clear 
1 Enable Clear (Clear Data RAM, Page RAM, Flash RAM) 
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ELECTRICAL & MECHANICAL CONSIDERATIONS 


VOLTAGE TRANSIENT SUPPRESSION 


For best results power the display and the components 
that interface with the display to avoid logic inputs higher 
than V,,. Additionally, the LEDs may cause transients in 
the power supply line while they change display states. 
The common practice is to place a parallel combination of 
a.01 pF and a 22yF capacitor between V.,. and GND for 
all display packages. 


ESD PROTECTION 

The input protection structure of the PDSP2110/1/2/3/4 
provides significant protection against ESD damage. It is 
capable of withstanding discharges greater than 2 KV. 
Take all the standard precautions, normal for CMOS 
components. These include properly grounding person- 
nel, tools, tables, and transport carriers that come in 
contact with unshielded parts. If these conditions are not, 
or cannot be met, keep the leads of the device shorted 
together or the parts in anti-static packaging. 


SOLDERING CONSIDERATIONS 


THE PDSP21 10/1/2/3/4 can be hand soldered with SN63 
solder using a grounded iron set to 260°C. 


Wave soldering is also possible following these conditions: 


Preheat that does not exceed 93°C on the solder side of 
the PC board or a package surface temperature of 85°C. 
Water soluble organic acid flux (except carboxylic acid) or 
resin-based RMA flux without alcohol can be used. 


Wave temperature of 245°C +5°C with a dwell between 
1.5 sec. to 3.0 sec. Exposure to the wave should not 
exceed temperatures above 260°C for five seconds at 
0.063" below the seating plane. The packages should not 
be immersed in the wave. 


POST SOLDER CLEANING PROCEDURES 


The least offensive cleaning solution is hot D.!. water 
(60°C) for less than 15 minutes. Addition of mild saponifi- 
ers is acceptable. Do not use commercial diswasher 
detergents. 


For faster cleaning, solvents may be used. Exercise care 
in choosing solvents as some may chemically attack the 
nylon package. Maximum exposure should not exceed 
two minutes at elevated temperatures. Acceptable 
solvents are TF (trichorotrifluorethane), TA, 111 Trichlo- 
roethane, and unheated acetone.) 


Note: 1. Acceptable commercial solvents are: Basic TF, Arklone, P. 
Genesolv, D. Genesolv DA, Blaco-Tron TF, Blaco-Tron TA, and 


Freon TA. 


Unacceptable solvents contain alcolhol, methnol, meth- 
ylene chloride, ethanol, TP35, TCM, TMC, TMS+, TE, or 
TES. Since many commercial mixtures exist, contact a 
solvent vendor for chemical composition information. 
Some major solvent manufacturers are: Allied Chemical 
Corportation, Specialty Chemical Division, Morristown, Nu; 


Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI: 


E.|. DuPont de Nemours & Co., Wilmington, DE. 


For further information refer to Appnotes 18 and 19 in the 
current Siemens Optoelectronic Data Book. 


An alternative to soldering and cleaning the display 
modules is to use sockets. Naturally, 28 pin DIP sockets 
.600" wide with .100" centers work well for single displays. 


Multiple display assemblies are best handled by longer - 
SIP sockets or DIP sockets when available for uniform 
package alignment. Socket manufacturers are Aries 
Electronics, Inc., Frenchtown, NJ; Garry Manufacturing, 
New Brunswick, NJ; Robinson-Nugent, New Albany, IN; 
and Samtec Electronic Hardward, New Albany, IN. 


For further information refer to Appnote 22 in the current 
Siemens Optoelectronic Data Book. 


OPTICAL CONSIDERATIONS 


The .200° high character of the PDSP211X gives readabil- 
ity up to eight feet. Proper filter selection enhances 
readability over this distance. 


Using filters emphasizes the contrast ratio between a lit 
LED and the character background. This will increase the 
discrimination of different characters. The only limitation is 
cost. Take into consideration the ambient lighting environ- 
ment for the best cost/benefit ratio for filters. 


Incandescent (with almost no green) or fluorescent (with 
almost no red) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are an inexpensive 
and effective way to strengthen contrast ratios. The 
PDSP21 10/2112 are red/high efficiency red displays and 
should be matched with long wavelength pass filter in the 
570 nm to 590 nm range. The PDSP2111/2113/2114 
should be matched with a yellow-green band-pass filter 
that peaks at 565 nm. For displays of multiple colors, 
neutral density grey filters offer the best compromise. 


Additional contrast enhancement is gained by shading the 
displays. Plastic band-pass filters with built-in louvers offer 
the next step up in contrast improvement. Plastic filters 
can be improved further with anti-reflective coatings to 
reduce glare. The trade-off is fuzzy characters. Mounting 
the filters close to the display reduces this effect. Take 
care not to overheat the plastic filter by allowing for proper 
air flow. 


Optimal filter enhancements are gained by using circular 
polarized, anti-reflective, band-pass filters. The circular 
polarzing further enhances contrast by reducing the light 
that travels through the filter and reflects back off the 
display to less than 1%. Selecting the proper intensity of 
the displays allows 10,000 foot candle sunlight viewability. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, 
NJ; SGL Homalite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized 
Corporation, Deer Park, NY, Hoya Optics, Inc., Fremont, 
CA. 


One last note on mounting filters: recessing displays and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several 
bezel manufacturers are: R.M.F. Products, Batavia, IL; 
Nobex Components, Griffith Plastic Corp., Burlingame, CA; 
Photo Chemical Products of California, Santa Monica, CA; 
1.E.E.-Atlas, Van Nuys, CA. 
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SIEMENS 


Slimline 


e Low Profile Package 
60% Smaller than industry Standard 
8 Digit Display 





FEATURES 


Eight 0.145" (3.68 mm) 5 X 5 Dot Matrix 
Characters in Red, Yellow, High Efficiency 
Red, Green, or High Efficiency Green 
Optimum Display Surface Efficiency (display 
area to package ratio) 

Low Power-—30% Less Power Dissipation than 
5 X 7 Format 

High Speed Data Input Rate—5 MHz 

ROMless Serial Input, Dot Addressable 
Display—Ideal for User Defined Characters 
Built-in Decoders, Multiplexers and LED 
Drivers 

Readable from 6 Feet (1.8 meters) 

Wide Viewing Angle, X Axis +55°, Y Axis +65° 
Attributes 

— 200 Bit RAM For User Defined Characters 
- Eight Dimming Levels 

- Power Down Mode (<250 .W) 

- Hardware/Software Clear Function 

~ Lamp Test 

Internal or External Clock 

End-Stackable Dual-In-Line Plastic Package 
3.3 V Capability 


STANDARD RED SCD5580 
YELLow SCD5581 

HIGH EFFICIENCY RED SCD5582 
GREEN SCD5583 


HIGH EFFICIENCY GREEN SCD5584 


0.145" 8-Character, 5 x 5 Dot Matrix 


Serial Input Dot Addressable Intelligent Display® 


Package Dimensions in Inches (mm) 
1.500 max.(38.10) 


.012 (.30) 
typ. 











oT 
300 +.020/ 
(7.62 +.51) 


L. 








EIA date code 
Intensity Code 
Hue Category 
—— Seating Plane 
.020 (.51)typ. 


-100 +.010 typ. 

(2.54 +25) a 
ol. non—cum. A 
1.300 ref. 


(33.02) 


Dimension is at Seating Plane 

Display matrix and pins centered on package outline. 
Display matrix centered to pin array. 

Tolerance: .XXX = +.010 (.25) 





DESCRIPTION 


The SCD5580 (Red), SCD5581 (Yellow), SCD5582 (HER), 
SCD5583 (Green) and SCD5584 (HEG) are eight digit dot 
addressable 5 X 5 matrix, Serial Input, Intelligent Displays. 
The eight 0.145" (3.68mm) high digits are packaged in a 
rugged, high quality optically transparent, standard 0.3" pin 
spacing 28 pin plastic DIP. 


The on-board CMOS has a 200 bit RAM, one bit associated 
with one LED, each to generate User Defined Characters. Due 
to the reduced LED count, power requirement and heat 
dissipation are reduced by 30%. Additionally in Power Down 
Mode quiescent current is <50 pA. 


The SCD558xX is designed to work with the Serial port of most 
common microprocessors. The multiplex Clock I/O (CLK I/O) 
and multiplex Clock Select (CLK SEL) pins offer the user the 
capability to supply a high speed external multiplex clock. This 
feature can minimize audio in-band interference for portable 
communication equipment or eliminate the visual synchroniza- 
tion effects found in high vibration environments such as 
avionic equipment. 
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Maximum Rating 


DC Supply Voltage ........... cece eeeereeeees -0.5 to +7.0 Vde 
Input Voltage Levels Relative 

tO GLOUN 0... eee ceeteceseeeeeeeteeenees -0.5 toV,,,+0.5 Vde 
Operating Temperature ......... ees —40°C to +85°C 
Storage Temperature 00.0... eee eeeeeeeeees -40°C to + 100°C 
Maximum Solder Temperature 0.063" 

below Seating Plane, t<5 SCC oo... ceeeeeecseeneeeeeeeeee 260°C 
Relative Humidity at 85°C oo. ceeeceeeeeeeneernereaes 85% 
Maximum Number of LEDs on at 100% Brightness....... 128 
Maximum Power Dissipation ............ccccceeceeeseeeees 1.7 Watts 
IC Junction Temperature ........ cc ccccccescessecccesseeeceseeee 425°C 
ESD (100 pF, 1.5 KQ) oo. cccceeeeseesceeeeeseeserseennenaes 2KV 
Maximum Input Current... ccc cc eeeeeeeteeeseeteeens +100 mA 


LOAD 


DATA 





SDCLK 





FIGURE 1. DATA WRITE CYCLE 


3.0 
2.5 
2.0 
15 8 jq=31°C/W 
1.0 


0.5 


Pp ~ Maximum Power Dissipation — Watts 


“35 -25 Ig 0 Io 





Switching Specifications . 
(over operating temperature range and V,, = 4.5V to5.5V 


Simbel [oeernion [win [va 


Reset Active Time 
Load Setup Time 
Data Setup Time 
Clock Period 

Clock Width 

Load Hold Time 
Data Hold Time 

Total Write Time 
Time Between Loads 

















DU F&F 
1= 
caine 


ra gen cen oe i ee 
3 8 
= 





Q 
rc 


Note: 
TSDCW is the minimum time the SDCLK may be low or high. The 
SDCLK period must be a minimum of 200 ns. 


3.5V 
1.5V 


TLOH 
3.5V 


3.5V 


jf Ne BY 









-2, -3, -4, -5, -6, -7, -8, -9,-I9 -15 -1q -1 
o ““o “o “™o ““o “0 “0 “07 '09 (29 (39 46 


Ta, ~ Ambient Temperature — °C 


FIGURE 2. MAXIMUM POWER DISSIPATION VERSUS TEMPERATURE 
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ELECTRICAL CHARACTERISTICS (over Operating Temperature) 


Vec=5 V, all inputs=0 V or Veo 







Parameters 









Voc 5. 


lec (Pwr Dwn Mode)(4) 


BSS 
ay 

on 

on 


loc 8 digits 200 290 mA Voec=5 V, “#” displayed in all 8 Pn 
16 dots/character digits at 100% brightness at 25°C Ee 
t 2a 

I, Input current Vec=5 V, Vin=0 V (all inputs) 2s 
=2 

a 





+10 Vec=Vin=5.0 V (all inputs) 

Pv | ves wssy 
os 

ee Ec 


347 Voo=8.0 V, CLKSEL=0 
347 Veo=5.0 V, CLKSEL=1 
cl ae, 


7 eee 


Vec=4.5, Von=0.4 V 


ly Input current 


Ww 






i: x= 


low (Clk 1/0) 
lop (Clk /O) 


—* 
oy) 


95c-PiN 


Fex¢ External Clock 120 
Input Frequency 






Fogo Internal Clock 120 
Input Frequency 


Clock I/O Bus Loading _ 


Clock Out Rise Time 


Clock Out Fall Time we 
FM, Digit 


Notes: 

1. Peak current=% X lec. 

2. Unused inputs must be tied high. 

3. Contact Siemens for 3.3 volt operation. 

4. External oscillator must be stopped if being used to maintain an Iec¢<50 pA. 


768 


INPUT/OUTPUT CIRCUITS 

Figures 3 and 4 show the input and output resistor/diode 
networks used for ESD protection and to eliminate sub- 
strate latch-up caused by input voltage over/under shoot. 






Vec Vec 
put input/output 
1KQ 
GND = GND = 
FIGURE 3. INPUTS FIGURE 4. CLOCK I/O 
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Optical Characteristics at 25 °C, Vo, = 5.0 V at 100% Brightness Level 
Viewing Angle: X Axis +55°, Y Axis +65° 


Red SCD5580 
Description 


Luminous Intensity 
Character Average (# displayed all digits) 


Description 


Luminous Intensity ly 1.8 5.4 med 
Character Average (# displayed all digits) 


(peak) 583 
ec 


Description 


Luminous Intensity 
Character Average (# displayed all digits) 


Peak Wavelength 
Dominant Wavelength 





Green SCD5583 








Luminous Intensity ly 2.1 6.4 mcd 
Character Average (# displayed all digits) 


Peak Wavelength (peak) 568 









Notes: 

1. Dot to dot intensity matching at 100% brightness is 1.8:1. 

2. Displays are binned for hue at 2 nm intervals. 

3. Displays within a given intensity category have an intensity matching of 1.5:1 (max.). 
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TOP VIEW PIN DEFINITIONS 
Pin Function Definition 


1  SDCLK Used for loading data into the 8-bit serial 
data register on a low to high transition. 

2 LOAD Low input enables data clocking into 8-bit 
serial shift register. When LOAD goes 











Character 0 Character 7 high, the contents of 8-bit serial Shift _3 
Register will be decoded. 55 
3 NC No connection se 
4 NC No connection =o 
5 NC No connection = 
PIN ASSIGNMENTS 6 Voc Power supply/heat sink 
7 NP No pin 
Pin Function 8 NP No pin 
9 Veco Power supply/heat sink 
1 10 NC No connection 
- 11 NC No connection 
4 12 NC_ No connection 
5 13 RST Asynchronous input, when low will clear 
6 the Multiplex Counter, User RAM and Data 
7 Register. Control Word Register is set to 
8 100% brightness and the Address Register 
9 is set to select Digit 0. The display is 
blanked. 
14 GND Power supply ground 
15 CLK I/O Outputs master clock or inputs external 
clock. 
ees 16 CLKSEL  H = internal clock, L = external clock 
17 NC No connection 
18 NC No connection 
19 Voc Power supply/heat sink 
DISPLAY COLUMN AND ROW FORMAT gO ce Rewer SUPP Iy/heateiiks 
21 NP No pin 
cccce 22 NP No pin 
O12 3 4 23 Voc Power supply/heat sink 
ROWO; 1 1 1 1 1 24 NC No connection 
ROW1; 0 0 1 0 0 25 NC No connection 
ROW2; 0 0 1 0 0 26 NC No connection 
ROW 3} 0 0 1 0 0 27 DATA Serial data input 
ROW 4} 0 0 1 0 0 28 GND Power supply ground 
1 = Display Dot “On” 
0 = Display Dot “Off” 0.400 
0.033 
ae ess) 


typ. COC1 C2 C3 C4 
COLUMN DATA RANGES EEHEESE & ae i 
Row 0 : OOH to 1FH 
Row 1 : 20H to 3FH ie oe me Bs 
Row 2 : 40H to 5FH ae 
Row 3 : 60H to 7FH Bee Fe (3.68) 


Row 4 : 80H to 9FH 
Hoe WR3 





ee 8 ee 


opl Ng torgee 


(0.56) typ. 
Dimensions in Inches (mm) 
TOLERANCE: .XXX = +.010 (.25) 


FIGURE 5. DOT MATRIX FORMAT 
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Operation of the SCD558X 

The SCD558x display consists of a CMOS IC containing 
control logic and drivers for eight 5 X 5 characters. These 
components are assembled in a compact (38 mm x 10 
mm) plastic package. 


Individual LED dot addressablity allows the user great 
freedom in creating special characters or mini-icons. The 
User Definable Character Set Examples illustrate 200 
different character and symbol possibilities. 


The use of a serial data interface provides a highly 
efficient interconnection between the display and the 












Row Decoder 


Mux CLK VO ag 
Mux Clock SEL 


RESET 





Counter Chain 
& Timing Logic 







F Character 
: Address | 





mother board. The SCD558xX requires only 4 lines as 
compared to 15 for an equivalent 8 character parallel 
input part. 


The on-board CMOS IC is the electronic heart of the 
display. The IC accepts decoded serial data, which is 
stored in the internal RAM . Asynchronously the RAM is 
read by the character multiplexer at a strobe rate that 
results in a flicker free display. Figure 6 shows the three 
functional areas of the IC. These include: the input serial 
data register and control logic, a 200 bits two port RAM, 
and an internal multiplexer/display driver. 





8 - 5X5 Characters 


HUE 





Brightness & 
Lamp Test 


Power Down 








Column Output. 





| Register 





WRITE. 
-. Character / Row | 
Address Decode |. 





Address 
Register 





“Control Word 


FIGURE 6. SCD558X BLOCK DIAGRAM 
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The following explains how to format the serial data to be 
loaded into the display. The user supplies a string of bit 
mapped decoded characters. The contents of this string 
is shown in Figure 7a. Figure 7b shows that each 
character consist of six 8 bit words. The first word 
encodes the display character location and the 
succeeding five bytes are row data. The row data 
represents the status (On, Off) of individual column LEDs. 
Figure 7c shows that each that each 8 bit word is 
formatted to include a three bit Operational Code 
(OPCODE) defined by bits D7-D5 and five bits (D4-D0) 
representing Column Data, Character Address, or Control 
Word Data. 


Figure 7d shows the sequence for loading the bytes of 
data. Bringing the LOAD line low enables the serial 
register to accept data. The shift action occurs on the low 
to high transition of the serial data clock (SDCLK). The 
least significant bit (D0) is loaded first. After eight clock 
pulses the LOAD line is brought high. With this transition 
the OPCODE is decoded. The decoded OPCODE directs 
D4-D0 to be latched in the Character Address register, 
stored in the RAM as Column data, or latched in the 
Control Word register. The control IC requires a minimum 
600 ns delay between successive byte loads. As 
indicated in Figure 7a, a total of 528 bits of data are 
required to load all eight characters into the display. 


The Character Address Register bits, D4-DO (Table 2), and 
Row Address Register bits, D7—D5 (Table 3), direct the 
Column Data bits, D4-DO (Table 3) to specific RAM location. 
Table 1 shows the Row Address for the example character 
“D.” Column data is written and read asynchronously from 
the 200 bit RAM. Once loaded the internal oscillator and 
character multiplexer reads the data from the RAM. These 
characters are row strobed with column data as shown in 
Figures 8 and 9. The character strobe rate is determined by 
the internal or user supplied external MUX Clock and the 
IC’s + 320 counter. 


TABLE 1. CHARACTER “D” 


Opcode Column Data 
D7 D6 D5; D4 D3 D2 D1 DO 
= a = C3 C4 


SHE 
, a 
Hl 












Row2 0 1 O 0 0 0 
Row 4 O};t 1 14 41 











EXAMPLE : Serial Clock = 5MHz, Clock Period = 200ns 


528 Clock. Cycies, 


105.6 4s ——_________» | 


Ta Character 0} Character 1 Character 2 |’ Character3 | Character4 | Character5 | Character6 | Character 7 


[~~ 66 Clock Cycles, 13.2us 


Character 0 Row 0 Column | Row 1 Column | Row 2 Column | Row 3 Column | Row 4 Column 
7b Address Data Data Data Data Data 









Character 
Address 
D1, D2; D3 


7c. 


7d. Serial 


Clock 


DATA 


FIGURE 7a—d. LOADING SERIAL CHARACTER DATA 


11 Clock iii 2. scludir ets Clock Cycles, 2. 2) See 





D7 {XTime between LOADS 
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The user can activate four Control functions. These 
include: LED Brightness Level, Lamp Test, IC Power 
Down, or Display Clear. OPCODEs and five bit words are 
used to initiate these functions. The OPCODEs and 
Control Words for the Character Address and Loading 
Column Data are shown in Tables 2 and 3. 


TABLE 2. LOAD CHARACTER ADDRESS 


Opcode Character Address Pie 
D7 Dé D5|D4 D3 D2 D1 D0 Load 





Row0 BML) [jofflep 

Row1 MLICILINE Mon ep 

Row2 MCILIDIME [Previously “on” LED 
Row3 LILUOG 

Row4 BL) 


01234 
Columns 


FIGURE 8. ROW AND COLUMN LOCATION 


The user can select seven specific LED brightness levels, 
Table 4. These brightness levels (in percentages of full 
brightness of the display) include: 100% (F0,,-,), 58% 
(Flex), 40% (F2xex ), 27% (F8yex ), 20% (F4ricx ), 13% (Fy), 
and 6.6% (F6,,,, ). The brightness levels are controlled by 
changing the duty factor of the row strobe pulse. 


TABLE 4. DISPLAY BRIGHTNESS 
Opcode 


Control Word Operation 
D7 D6 D5|D4 D3 D2 D1 DO Level 


1 1 1/1 0 0 0 0 |FO | 100% 















The SCD558X offers a unique Display Power Down 
feature which reduces |., to less than 50 pA. When FFyex 
is loaded, as shown in Table 5, the display is set to 0% 
brightness and the internal multiplex clock is stopped. 
When in the Power Down mode data may still be written 
into the RAM. The display is reactivated by loading a new 
Brightness Level Control Word into the display. 


TABLE 5. POWER DOWN 
Opcode 


Control Word Operation 
D7 D6 DS; D4 D3 D2 D1 DO 


a a 1 1 #1 = 1 =|FF 10% Brightness 














ROW LOAD LOAD ROWO LOAD ROW 1 LOAD ROW 2 LOAD ROW 3 LOAD ROW 4 
Row Om BBO RwORABHO R~oORA ESO RF~oOR SEBO R®~oR EEO 
Fwinggoo SOOO Fw OOO ®~' OOO F~'BOOUw 
Row 2000 Row27/0 000 Row 2 BOUOOS Row 2 BOOOUS Row 2 I OOO8 
Rwsnnoo00 ®~sOOO00 F~sQOOO0O0 F~s OOO Fs BOO008 
Rw4qgoo00 FwsOOO00 Fw4QO000 FwsQO000 w+ 

© cotumns ° cokmnns ” Couns ” Coline » Columns 


FIGURE 9. ROW STROBING 
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The Lamp Test is enabled by loading F8,,,,, Table 6, into 
the serial shift register. This Control Word sets all of the 
LEDs to a 53% brightness level. Operation of the Lamp 
Test has no affect on the RAM and is cleared by loading 
a Brightness Control Word. 


TABLE 6. LAMP TEST 


Opcode Control Word 
D7 D6 D5|D4 D3 D2 Di DO 


ae ee: 


The Software Clear (CO,,, ), given in Table 7, clears the 
Address Register and the RAM. The display is blanked 
and the Character Address Register will be set to 
Character 0. The internal counter and the Control Word 
Register are unaffected. The Software Clear will remain 
active until the next data input cycle is initiated. 


TABLE 7. SOFTWARE CLEAR 


Opcode Control Word Operation 
D7 D6 D5;D4 D3 D2 D1 DO 


[770 fo 0 0 0 0 [CO CLEAR 


MULTIPLEXER AND DISPLAY DRIVER 

The eight characters are row multiplexed with RAM 
resident column data. The strobe rate is established by 
the internal or external MUX Clock rate. The MUX Clock 
frequency is divided by a 320 counter chain. This results 
in a typical strobe rate of 750Hz. By pulling the Clock SEL 
line low, the display can be operated from an external 
MUX Clock. The external clock is attached to the CLK 1/O 
connection (pin 15). The maximum external MUX Clock 
frequency should be limited to 1 MHz. 
















An asynchronous hardware Reset (pin 13) is also provided. 
Bringing this pin low will clear the Character Address 
Register, Control Word Register, RAM, and blanks the 
display. This action leaves the display set at Character 
Address 0, and the Brightness Level set at 100%. 


ELECTRICAL & MECHANICAL CONSIDERATIONS 


INTERCONNECT CONSIDERATIONS 

Optimum product performance can be had when the 
following electrical and mechanical recommendations are 
adopted. The SCD558X’s IC is constructed in a high 
speed CMOS process, consequently high speed noise on 
the SERIAL DATA, SERIAL DATA CLOCK, LOAD and 
RESET lines may cause incorrect data to be written into 
the serial shift register. Adhere to transmission line 
termination procedures when using fast line drivers and 
long cables (>10 cm). 








Good digital grounds (pins 14, 28) and power supply 
decoupling (pins 6, 9, 20, 23) will insure that Icc (<400 mA 
peak) switching currents do not generate localized ground 
bounce. Therefore it is recommended that each display 
package use a 0. 1yuF and 20 uF capacitor between V., 
and ground. 


When the internal MUX Clock is being used connect the 
CLKSEL pin to V,;;. In those applications where RESET 
will not be connected to the system's reset control, it is 
recommended that this pin be connected to the center 
node of a series 0.1, pF and 100 KQ RC network. Thus 
upon initial power up the RESET will be held low for 

10 ms allowing adequate time for the system power 
supply to stabilize. 





The SCD558xX allows up to 1.7 W of power dissipation at 
70° and 1.29 W power dissipation at a maximum operating 
temperature of 85°C. Approximately 60% of this power is 
dissipated by the IC to the PC board via the Vcc connec- 
tion (pins 6, 9, 20, 23). Optimum thermal reliability is 
obtained by connecting all of the V,,, pins to a common 
pad located on both sides of the PC board. This technique 
offers a low thermal resistance for IC to system ambient. 


ESD PROTECTION 

The input protection structure of the SCD5580/1/2/3/4 
provides significant protection against ESD damage. It is 
capable of withstanding discharges greater than 2 KV. 
Take all the standard precautions, normal for CMOS 
components. These include properly grounding person- 
nel, tools, tables, and transport carriers that come in 
contact with unshielded parts. If these conditions are not, 
or cannot be met, keep the leads of the device shorted 
together or the parts in anti-static packaging. 


SOLDERING CONSIDERATIONS 
THE SCD5580/1/2/3/4 can be hand soldered with SN63 
solder using a grounded iron set to 260°C. 


Wave soldering is also possible following these conditions: 
Preheat that does not exceed 93°C on the solder side of 
the PC board or a package surface temperature of 85°C. 
Water soluble organic acid flux (except carboxylic acid) or 
resin-based RMA flux without alcohol can be used. 


Wave temperature of 245°C +5°C with a dwell between 
1.5 sec. to 3.0 sec. Exposure to the wave should not 
exceed temperatures above 260°C for five seconds at 
0.063" below the seating plane. The packages should not 
be immersed in the wave. 


POST SOLDER CLEANING PROCEDURES 

The least offensive cleaning solution is hot D.I. water 
(60°C) for less than 15 minutes. Addition of mild 
saponifiers is acceptable. Do not use commercial dish- 
washer detergents. 
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For faster cleaning, solvents may be used. Exercise care 
in choosing solvents as some may chemically attack the 
nylon package. Maximum exposure should not exceed two 
minutes at elevated temperatures. Acceptable solvents are 
TF (trichorotrifluorethane), TA, 111 Trichloroethane, and 
unheated acetone." 


Note: 1. Acceptable commercial solvents are: Basic TF, 
Arklone, P. Genesolv, D. Genesolv DA, Blaco-Tron TF, 
Blaco-Tron TA, and Freon TA. 


Unacceptable solvents contain alcohol, methanol, meth- 
ylene chloride, ethanol, TP35, TCM, TMC, TMS+, TE, or 
TES. Since many commercial mixtures exist, contact a 
solvent vendor for chemical composition information. 
Some major solvent manufacturers are: Allied Chemical 
Corporation, Specialty Chemical Division, Morristown, NJ; 
Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI; 
E.|. DuPont de Nemours & Co., Wilmington, DE. 


For further information refer to Appnotes 18 and 19 in the 
current Siemens Optoelectronic Data Book. 


An alternative to soldering and cleaning the display 
modules is to use sockets. Naturally, 28 pin DIP sockets 
.300° wide with .100" centers work well for single displays. 
Multiple display assemblies are best handled by longer 
SIP sockets or DIP sockets when available for uniform 
package alignment. Socket manufacturers are Aries 
Electronics, Inc., Frenchtown, NJ; Garry Manufacturing, 
New Brunswick, NJ; Robinson-Nugent, New Albany, IN; 
and Samtec Electronic Hardward, New Albany, IN. 


For further information refer to Appnote 22 in the current 
Siemens Optoelectronic Data Book. 


OPTICAL CONSIDERATIONS 

The 0.145" high character of the SCD5510X gives reada- 
bility up to eight feet. Proper filter selection enhances 
readability over this distance. 


Using filters emphasizes the contrast ratio between a lit 
LED and the character background. This will increase the 
discrimination of different characters. The only limitation is 
cost. Take into consideration the ambient lighting environ- 
ment for the best cost/benefit ratio for filters. 


Incandescent (with almost no green) or fluorescent (with 
almost no red) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are an inexpensive 
and effective way to strengthen contrast ratios. The 
SCD55100/2 are red/high efficiency red displays and 
should be matched with long wavelength pass filter in the 
570 nm to 590 nm range. The SCD§5103/4 should be 
matched with a yellow-green band-pass filter that peaks at 
565 nm. For displays of multiple colors, neutral density 
grey filters offer the best compromise. 


Additional contrast enhancement is gained by shading the 
displays. Plastic band-pass filters with built-in louvers offer 
the next step up in contrast improvement. Plastic filters 
can be improved further with anti-reflective coatings to 
reduce glare. The trade-off is fuzzy characters. Mounting 
the filters close to the display reduces this effect. Take 
care not to overheat the plastic filter by allowing for proper 
air flow. 


Optimal filter enhancements are gained by using circular 
polarized, anti-reflective, band-pass filters. The circular 
polarizing further enhances contrast by reducing the light 
that travels through the filter and reflects back off the display 
to less than 1%. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, NJ; 
SGL Homalite, Wilmington, DE; 3M Company, Visual Products 
Division, St. Paul, MN; Polaroid Corporation, Polarizer Division, 
Cambridge, MA; Marks Polarized 

Corporation, Deer Park, NY, Hoya Optics, Inc., Fremont, CA. 


One last note on mounting filters: recessing displays and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several Bezel 
manufacturers are: R.M.F. Products, Batavia, IL; Nobex 
Components, Griffith Plastic Corp., Burlingame, CA; Photo 
Chemical Products of California, Santa Monica, CA; |.E.E.- 
Atlas, Van Nuys, CA. 
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MICROPROCESSOR INTERFACE POWER UP SEQUENCE 


The microprocessor interface is through the serial port, Upon power up display will come on at random. Thus the 
SPI port or one out of eight data bits on the eight bit display should be reset at power-up. The reset will set the 
parallel port and also control lines SDCLK and LOAD. Address Register to Digit 0, User RAM is set to 0 (display 


blank) the Control Word is set to 0 (100% brightness with 
Lamp Test off) and the internal counters are reset. 
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23 15 28 


SCD558X 
MASTER gs —s SLAVE 






FIGURE 10. SCD INTERFACE TO SIEMENS/INTEL 8031 MICROPROCESSOR (using serial port in mode 0) 
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V 
FIGURE 11. SCD558X INTERFACE WITH INTEL/SIEMENS 8031 MICROPROCESSOR 
(using one bit of parallel port as serial input) 
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Veco 


eee | 
er _ealeclobohet idl hs oo er V zoleoledadhe ol hs 
A DATA 


DAT SCD558X SCD558X 
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sD ___ Se 
CLK LOAD MASTER | CLk LOAD ve BF 
SR are eee ee 
40 PAO 
osc ee Bel a as Na 
(hs ee 
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Ut 
68HC05C4 






FIGURE 12. SCD558X INTERFACE WITH MOTOROLA 68HC05C4 MICROPROCESSOR (using SPI Port) 


CASCADING MULTIPLE DISPLAYS 

Multiple displays can be cascaded using the CLK SEL and CLK I/O pins as shown below. The display designated as the 
Master Clock source should have its CLK SEL pin tied high and the slaves should have their CLK SEL pins tied low. All 
CLK I/O pins should be tied together. One display CLK I/O can drive 15 slave CLK I/Os. Use RST to synchronize all 
display counters. 


RST 
fee ee 


RST CLKI/O CLK SEL a 


SCD558X in between 













CLK I/O CLK SEL 
SCD558X 


DATA SDCLK 










LOAD 






FIGURE 13. CASCADING MULTIPLE DISPLAYS 
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LOADING DATA INTO THE DISPLAY 
Use following procedure to load data into the display: 


1. Power up the display. 

2. Bring RST low (600 ns duration minimum) to clear the Multiplex Counter, Address Register, Control Word 
Register, User Ram and Data Register. The display will be blank. Display brightness is set to 100%. 

3. If a different brightness is desired, load the proper brightness opcode into the Control Word Register. 

4. Load the Digit Address into the display. 

5. Load display row and column data for the selected digit. 

6. Repeat steps 4 and 5 for all digits. 


DATA CONTENTS FOR THE WORD “DISPLAYS” 
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Step D D OD DDD OD OD Function 
7 6 5 4 3 2 1 0O 
A 1 1 O 0 0 0 0 0 CLEAR 
B (optional) ce | 1 0 B B B BRIGHTNESS SELECT 
1 1 0 1 0 00 0 0 DIGIT DO SELECT 
2 0 0 0 1 1 1 1 0 ROW 0 DO (D) 
3 Oo OO 1 1 0 0 0 1 ROW 1 DO (D) 
4 Oo 1 O 1 0 0 0 1 ROW 2 D0(D) 
5 Oo 1 1 1 0 0 0 1 ROW 3 DO (D) 
6 1 0 (0 1 1 1 1 0 ROW 4 D0(D) 
7 1 oO 1 0 0 0 0 1 DIGIT DI SELECT 
8 0 0 0 oO 1 1 1 0 ROW 0 D1 (1) 
9 Oo OO 1 0 0 1 0 0 ROW 101 (1) 
0 1 0 Oo 860 1 0 60 ROW 2 D1 (1) 
Ce | 1 o 0 1 0 90 ROW 3 D1 (I) 
1 0 0 0 1 1 1 0 ROW 4 D1 (I) 
1 Oo 1 0 0 0 14 90 DIGIT D2 SELECT 
0 0 (0 OF Me a ROW 0 D2 (S) 
0 Oo 1 1 0 0 0 90 ROW 1 D2 (S) 
Oo 1 +0 QO 1 1 1 0 ROW 2 D2 (S) 
0 1 1 0 0 0 0 1 ROW 3 D2 (S) 
1 0 O 1 1 1 1 #0 ROW 4 D2 (S) 
1 0 1 0 0 (0 1 1 DIGIT D3 SELECT 
0 0 0 1 1 1 1 O ROW 0 D3 (P) 
0 oO 1 10 0 0 1 ROW 1 D3(P) 
Oo 1 0 1 1 1 1 0 ROW 2 D3 (P) 
0 1 1 1 0 0 0 0 ROW 3 D3 (P) 
1 O O 1 0 0 0 90 ROW 4 D3 (P) 
1 #0 1 0 0 1 0 90 DIGIT D4 SELECT 
Oo 0 0 1 0 0 0 0 ROW 0 D4 (L) 
Oo oO 1 1 0 0 0 90 ROW 1 D4 (L) 
Oo 1 #0 10 0 0 0 ROW 2 D4 (L) 
Oo 1 1 1 0 0 0 90 ROW 3 D4 (L) 
tO. 10 a ne rs ee, ROW 4 D4 (L) 
1 Oo 1 0 0 1 0 1 DIGIT D5 SELECT 
o oO 0 0 60 1 0 0 ROW 0 D5 (A) 
0 O 1 0 1 0 1 0 ROW 1 D5 (A) 
O bt 3 ql <0 ae 4 ROW 2 D5 (A) 
0 | 1 1 0 O0O 0 1 ROW 3 D5 (A) 
1 #0 O 1 0 0 0 1 ROW 4 D5 (A) 
1 O 1 Oo oO 1 1 O DIGIT D6 SELECT 
0 Oo 0 1 0 0 0 1 ROW 0 D6 (Y) 
0 oO 1 oO 1 0 14 O ROW 1 D6(Y) 
0 1 0 0 HO “Wh 40. oO ROW 2 D6(Y) 
0 +t A 0 0 1 0 0 ROW 3 D6 (Y) 
1 0 0 00 1 0 0 ROW 4 D6 (Y) 
1 0 1 Oo 0 1 1 1 DIGIT D7 SELECT 
Oo 0 0 Oo 1 1 1 1 ROW 0 D7 (S) 
0 0 1 1 0 0 0 90 ROW 1 D7 (S) 
0 1 0 Oo 61 1 1 0 ROW 2 D7 (S) 
Oo 61 1 0 0 0 0 1 ROW 3 D7 (S) 
1 Oo O 1 1 1 1 O ROW 4 D7 (S) 








Note: 
If the display is already reset at Power Up, there is no need for Software Clear. 
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USER DEFINABLE CHARACTER SET EXAMPLES* 


Upper and Lower Case Alphabets 





Dot on = 1 
Dot off = 0 


Numerals and Punctuation 





Doton = 1 
Dot off =0 
* CAUTION: No more than 128 LEDs “on” at one time at 100% brightness. 
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USER DEFINABLE CHARACTER SET EXAMPLES* (continued) 


Scientific Notations, etc. 


HEX HEX HEX HEX HEX 
ODE} ODE ODE CODE} ODE 
4 1F 1F OE 





0D 
32 
52 
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0. 

24 
48 
71 
8E 
0£ 
31 
5F 
71 
8E 
18 
24 
48 
7c 
80 
00 
2E 
5F 
6E 
84 
04 
28 
SF 
68 
84 
00 
3C 
5F 
63 
87 











Dot on = 1 
Dot off = 0 
* CAUTION: No more than 128 LEDs “on” at one time at 100% brightness. 
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SIEMENS STANDARD RED SCD55100 
YELLow SCD55101 

HIGH EFFICIENCY RED SCD55102 
GREEN SCD55103 


HIGH EFFICIENCY GREEN SCD55104 


0.145" 10-Character, 5 x 5 Dot Matrix 


Slimline — serial Input Dot Addressable Intelligent Display® 


e Low Profile Package 
60% Smaller than Industry Standard 
10 Digit Display 


FEATURES 

e Ten 0.145" (3.68 mm) 5 X 5 Dot Matrix 
Characters in Red, Yellow, High Efficiency 
Red, Green, or High Efficiency Green 

@ Optimum Display Surface Efficiency (display 
area to package ratio) 


@ Low Power-30% Less Power Dissipation than 
5 X 7 Format 


e High Speed Data Input Rate—-5 MHz 


e ROMless Serial input, Dot Addressable 
Display—-Ideal for User Defined Characters 


¢@ Built-in Decoders, Multiplexers and LED 
Drivers 


e@ Readable from 6 Feet (1.8 meters) 

® Wide Viewing Angle, X Axis +55°, Y Axis +65° 
e Attributes 

— 250 Bit RAM For User Defined Characters 

— Eight Dimming Levels 

— Power Down Mode (<250 pW) 

— Hardware/Software Clear Function 


— Lamp Test 
e Internal or External Clock 


@ End-Stackable Dual-in-Line Plastic Package 
@ 3.3 V Capability 





Package Dimensions in Inches (mm) 
1.500 mox.(38.10) 


012 (.30) 
typ. 


+ 
.300 +.020A\ 
(7.62 +.51) 





Pin 1 : 
Indicator Bo . L 
EIA date code 
Intensity Code 
Hue Category 





SIEMENS 
} SCD_55100X 


eas +.0 
4 
100 +.010typ. 
2.54 2101. i 
ol. non—cum. AY 
1.300 ref. 
(33.02) 


06 +51 
S ae 
Dimension at Seating Plane. 
Display matrix and pins centered on package 
outline. 
Display matrix centered to pin array. 
Tolerance: .XXX = +.010 (.25) 


—— Seating Plone 
.018 (.46)typ. 


DESCRIPTION 


The SCD55100 (Red), SCD55101 (Yellow), SCD55102 (HER), 
SCD55103 (Green) and SCD55104 (HEG) are ten digit dot 
addressable 5 X 5 matrix, Serial Input, Intelligent Displays. 

The ten 0.145" (3.68mm) high digits are packaged in a rugged, 
high quality optically transparent, standard 0.3" pin spacing 28 
pin plastic DIP. 


The on-board CMOS has a 250 bit RAM, one bit associated with 
one LED, each to generate User Defined Characters. Due to the 
reduced LED count, power requirement and heat dissipation are 
reduced by 30%. Additionally in Power Down Mode quiescent 
current is <50 pA. 


The SCD5510X is designed to work with the Serial port of most 
common microprocessors. The multiplex Clock I/O (CLK I/O) and 
multiplex Clock Select (CLK SEL) pins offer the user the capabil- 
ity to supply a high speed external multiplex clock. This feature 
can minimize audio in-band interference for portable communica- 
tion equipment or eliminate the visual synchronization effects 
found in high vibration environments such.as avionic equipment. 
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Maximum Rating ’ Switching Specifications 
DC Supply Voltage 0... csseeeereee ~-0.5 to +7.0 Vdc (over operating temperature range and V,,. = 4.5 V to5.5V 


Input Voltage Levels Relative 
[aebet_[Beereten Twn. [Une 


















tO Ground et.foec3 jets eect cestode -0.5 toV,,+0.5 Vde 
Operating Temperature ..0..... ce eeeereeeeees —40°C to +85°C uns Reset Active Time 
Storage Temperature ....... cece ~40°C to +100°C T Load Setup Time 
Maximum Solder Temperature 0.063" Sage D . 

bs ata Setup Time 

below Seating Plane, t<5sec oc eceececeteesteeeeeee 260°C T Clock Period _8 
Relative Humidity at 85°C ooo... ccesccscseesessseseees 85% SDCLK ‘ 35 
Maximum Number of LEDs on at 100% Brightness....... 160 Tspow Clock Width == 
Maximum Power Dissipation .....0.0.0ccccccscseeeees 1.7 Watts Ton Load Hold Time = 2 
IC Junction Temperature 2... eccccccceseseeseeeeseereeeeeees 125°C Toy Data Hold Time 
ESD:(100: pF; 15: KQ):. scien le eeasesickecai inane 2KV T, Total Write Time 
Maximum Input Current... eee eeseceeerteeereeneeees +100 mA Time Between Loads 





Note: 
TSDCW is the minimum time the SDCLK may be low or high. The 
SDCLK period must be a minimum of 200 ns. 





0G 3.5V 
LOAD 

15V 

TLDH 

3.5V 

DATA 1.5V 

SDCLK cee 

15V 





FIGURE 1. DATA WRITE CYCLE 


3.0 
2.5 


2.0 


1.0 Oyn=31°C/W 
0.5 
0.0 


“49 8 -29 -19 0 -1o 29 -38g -4o 80 69 ~70 -8o -%0-10,~12,-13, -14 
Ta — Ambient Temperature ~ °C 


Pp — Maximum Power Dissipation — Watts 


ie) 


FIGURE 2. MAXIMUM POWER DISSIPATION VS. TEMPERATURE 
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ELECTRICAL CHARACTERISTICS (over Operating Temperature) 
vm [me 
Voc 


lec (Pwr Dwn Mode)(4) 


Conditions 


4.5 


nla 
OP lo 
on 
wm 
rz 
> 


+ 
(o) 
e </< fe < 


Vec=5 V, all inputs=0 V or Voc 


nN 
a 
ies) 
w 
® 
a 
3 

> 


log 10 digits 
16 dots/character 


Voc=5 V, “#” displayed in all 10 
digits at 100% brightness at 25°C 





I, Input current 


4 
oO 
so 


Vec=5 V, Vin=0 V (all inputs): 


ly Input current Vec=Vin=5.0 V (all inputs) 








Input Frequency 


FM, Digit — | 375 768 Hz 





De) 
fi 
[o) 
7 


nn 
© 
oO 
> 


| NoceVv25.0V allinputs) 
a a 
Fex¢ External Clock 120 347 KHz 
Input Frequency 
Foge Internal Clock 120 347 KHz 
oe eee eed 


Voc=4.5, VoH=2.4 V 


n 
(o) 
© 
> 
ep) 


Voc=4.5, VoH=0.4 V 





Notes: 

1. Peak current=53 X log. 

2. Unused inputs must be tied high. 

3. Contact Siemens for 3.3 volt operation. 

4, External oscillator must be stopped if being used to maintain an |¢c<50 pA. 


INPUT/OUTPUT CIRCUITS 

Figures 3 and 4 show the input and output resistor/diode 
networks used for ESD protection and to eliminate sub- 
strate latch-up Caused by input voltage over/under shoot. 






Vec Vec 
input input/output 
1KQ 
GND = GND = 
FIGURE 3. INPUTS FIGURE 4. CLOCK I/O 
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Optical Characteristics at 25 °C, V., = 5.0 V at 100% Brightness Level 
Viewing Angle: X Axis 55°, Y Axis +65° 


Red SCD55100 


Luminous Intensity 
Character Average (# displayed all digits) 





Deseioion «Sool 


Luminous Intensity Vv 
Character Average (# displayed all digits) 


| 
x 





High Efficiency Red SCD55102 


a 


Luminous Intensity ly 1.8 5.4 med 
Character Average (# displayed all digits) 2.57 
Peak Waveerh a A 


Dominant Wavelength X(d) 626 nm 









Green SCD55103 


Luminous intensity ly 1.8 
Character Average (# displayed all digits) 


Peak Wavelength A(peak) 


Dominant Wavelength 





High Efficiency Green SCD55104 


| 


Luminous Intensity ly 2.1 6.4 med 
Character Average (# displayed all digits) 5.46 


Peak Wavelength (peak) 
Dominant Wavelength A(d) 


Notes: 

1. Dot to dot intensity matching at 100% brightness is 1.8:1. 

2. Displays are binned for hue at 2 nm intervals. 

3. Displays within a given intensity category have an intensity matching of 1.5:1 (max.). 
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Intelligent 
Display Devices 





TOP VIEW PIN DEFINITIONS 
Pin Function Definition 


1 SDCLK Used for loading data into the 8-bit serial 
data register on a low to high transition. 
2 LOAD Low input enables data clocking intg 8-bit 











1 serial shift register. When LOAD goes 
Character 0 Character 9 high, the contents of 8-bit serial Shift 
Register will be decoded. 
3 NC No connection 
4 NC No connection 
5 NC  _ Noconnection 
PIN ASSIGNMENTS 6 Voc Power supply/heat sink 
7 NP No Pin 
Function 8 NP No Pin 
9 Voc Power supply/heat sink 
1 10 NC No connection 
2 11 NC No connection 
i 12 NC_ No connection 
5 13 RST Asynchronous input, when low will clear 
6 the Multiplex Counter, User RAM and Data 
7 Register. Control Word Register is set to 
8 100% brightness and the Address Register 
Q is set to select Digit 0. The display is 
blanked. 
14. GND Power supply ground 
NCA 15 CLKI/O Outputs master clock or inputs external 
CLKSEL clock. 
CLK 1/0 16 CLKSEL — H = internal clock, L = external clock 
17 NC No connection 
18 NC No connection 
19 Voo Power supply/heat sink 
DISPLAY COLUMN AND ROW FORMAT 20 Voc Power supply/heat sink 
21 NP No Pin 
cecce 22 NP No Pin 
O12 3 4 23 Voc Power supply/heat sink 
ROWO) 117 4 24 NC No connection 
ROW 1} 0 0 1 0 25 NC No connection 
ROW 2} 0 0 1 0 26 NC No connection 
ROW 3} 0 0 1 0 27 DATA Serial data input 
ROW 4; 0 0 1:0 28 GND Power supply ground 
1 = Display Dot “On” 
0 = Display Dot “Off” 
0. 
0.033 aes 
COLUMN DATA RANGES Me eaten Corea Gn 
Row 0 : 00H to 1FH = Sw w@ wR 
Row 1 : 20H to 3FH | 
Row 2 : 40H to 5FH Bee wR 


Row 3 : 60H to 7FH 


Row 4 : 80H to 9FH 0.145 
OW 80H to Beww mR (3.68) 


ee oe Oe 





BHM WR ' 
0.022 
(0.56) typ. — Dimensions in Inches (mm) 
TOLERANCE: .XXX = +.010 (.254) 


FIGURE 5. DOT MATRIX FORMAT 
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Operation of the SCD5510X 

The SCD5510X display consists of a CMOS IC containing 
control logic and drivers for ten 5 X 5 characters. These 
components are assembled in a compact (38 mm x 10 
mm) plastic package. 


Individual LED dot addressablity allows the user great 
freedom in creating special characters or mini-icons. The 
User Definable Character Set Examples illustrate 200 
different character and symbol possibilities. 


The use of a serial data interface provides a highly 
efficient interconnection between the display and the 


— 
a 
5) 
bs) 
® 
oO 
= 
3 
ra 





Mux CLK VO ag 


WALA! 





mother board. The SCD5510X requires only 4 lines 
as compared to 15 for an equivalent 8 character 
parallel input part. 


The on-board CMOS IC is the electronic heart of the 
display. The IC accepts decoded serial data, which is 
stored in the internal RAM . Asynchronously the RAM is 
read by the character multiplexer at a strobe rate that 
results in a flicker free display. Figure 6 shows the three 
functional areas of the IC. These include: the input serial 
data register and control logic, a 250 bits two port RAM, 
and an internal multiplexer/display driver. 


10 - 5X5 Characters 





25 


Column Logic 
& Driver 


Counter Chain 













Mux Clock SEL & Timing Logic 
Brightness & 
RESET Lamp Test 
Oscillator Power Down 
Serial Data De ee eae Display Multiplexer 
Serial Data D4 a we - DOH 
Clock i. 3) 
250 Bits 
Load WRITE 50 X 


FIGURE 6. SCD5510X BLOCK DIAGRAM 


= Character: 
: Address 
Register 





Gontro! Word 





READ 10 X 2 





Column Output 


Character / Row 
= Address Decode 









Address 
Register 
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Intefligent 
Display Devices 


The following explains how to format the serial data to be 
loaded into the display. The user supplies a string of bit 
mapped decoded characters. The contents of this string 
is shown in Figure 7a. Figure 7b shows that each 
character consist of six 8 bit words. The first word 
encodes the display character location and the 
succeeding five bytes are row data. The row data 
represents the status (On, Off) of individual column LEDs. 
Figure 7c shows that each that each 8 bit word is 
formatted to include a three bit Operational Code 
(OPCODE) defined by bits D7-D5 and five bits (D4-D0) 
representing Column Data, Character Address, or Control 
Word Data. 


Figure 7d shows the sequence for loading the bytes of 
data. Bringing the LOAD line low enables the serial 
register to accept data. The shift action occurs on the low 
to high transition of the serial data clock (SDCLK). The 
least significant bit (DO) is loaded first. After eight clock 
pulses the LOAD line is brought high. With this transition 
the OPCODE is decoded. The decoded OPCODE directs 
D4-D0O to be latched in the Character Address register, 
stored in the RAM as Column data, or latched in the 
Control Word register. The control IC requires a minimum 
600 ns delay between successive byte loads. As indi- 
cated in Figure 7a, a total of 660 clock cycles (60-8 bit 
words) are required to load all ten characters into 

the display. 








The Character Address Register bits, D4-DO (Table 2), and 
Row Address Register bits, D7-D5 (Table 3), direct the 
Column Data bits, D4-D0 (Table 3) to specific RAM location. 
Table 1 shows the Row Address for the example character 
“D.” Column data is written and read asynchronously from 
the 250 bit RAM. Once loaded the internal oscillator and 
character multiplexer reads the data from the RAM. These 
characters are row strobed with column data as shown in 
Figures 8 and 9. The character strobe rate is determined by 
the internal or user supplied external MUX Clock and the 
IC’s + 320 counter. 


TABLE 1. CHARACTER “D” 





LOADING SERIAL CHARACTER DATA 
EXAMPLE : Serial Clock = 5MHz, Clock Period = 200ns 


[2 Clock Cycles, 192 SS eS 


Ta. 


Character 0 








6 Clock cycles, 13.215 


Character 0 
Address 


11 Clock Cycles, 2.215 


7b. 

















Character Address 
po o1| D2] D3] D4}-b5] 66 [°c 
of olo]/o]o}1fo fo: 





7c. 


LOAD 


. Clock 
Serial —tpe| Period 


Character 1 Character 3 Character 4 Character 6 Character 7 Character 8 Character 9 


Row 0 Column Row 1 Column Row 2 Column Row 3 Column Row 4 Column 
Data Data Data Data Data 


—ai— 11 Clock Cycles, 2.215 








DATA 


FIGURE 7a—d. LOADING SERIAL CHARACTER DATA 


De (v7 } Time between LOADS 
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The user can activate four Control functions. These 
include: LED Brightness Level, Lamp Test, IC Power 
Down, or Display Clear. OPCODEs and five bit words are 
used to initiate these functions. The OPCODEs and 
Control Words for the Character Address and Loading 
Column Data are shown in Tables 2 and 3. 


TABLE 2. LOAD CHARACTER ADDRESS 


Opcode Character Address 
D7 D6 D5|D4 D3 D2 01 D0 
1 0 1/71 


0 0 









Operation 
Load 


Character 0 

















it 


ay at] es 


ii 


: 


ao] of of ol of a9 CO] CO 


: 

_ 
=) al of Go oO} oO] Of Go 
o} of =] =] =] =] Of cl o 
Oo} of + +=} of of =] ao 
=! of =] of =] of =] of a 


—j ff 4) sf =f 4) 4] 4] _L 


—| 
fo) 
= 








TABLE 3. LOAD COLUMN DATA 





Row0 MMMML] [Jofftep 

Row1 MLILICIME Mfonlep 

Row2 MLILIDIM § Previously “on” LED 
Row3 MLILUS 

Row4 EEL) 


0123 4 
Columns 


FIGURE 8. ROW AND COLUMN LOCATION 





The user can select seven specific LED brightness levels, 
Table 4. These brightness levels (in percentages of full 
brightness of the display) include: 100% (FOucy), 53% 
(Flex ), 40% (F2pex ), 27% (FB ex ), 20% (F4yex ), 13% 
(F5,-, ), and 6.6% (F6,,-. )}. The brightness levels are 
controlled by changing the duty factor of the row 

strobe pulse. 


TABLE 4. DISPLAY BRIGHTNESS 


Intelligent 
Display Devices 


The SCD5510X offers a unique Display Power Down 
feature which reduces |,,, to less than 50 pA. When FF,,-, 
is loaded, as shown in Table 5, the display is set to 0% 
brightness and the internal multiplex clock is stopped. 
When in the Power Down mode data may still be written 
into the RAM. The display is reactivated by loading a new 
Brightness Level Control Word into the display. 


TABLE 5. POWER DOWN 


Opcode Control Word 
D7 D6 D5) D4 D3 D2 D1 DO 


Operation 


FF |0% Brightness 








ROW LOAD LOAD ROWO LOAD ROW 1 LOAD ROW 2 LOAD ROW 3 LOAD ROW 4 
Row 0m BBO RwORBHBO RF~oORE SHO Rw~oR BESO RwoR sesso 
Rwingnonog Rw OOO Row 1 OOO Row 1 SOOO Rw 1 $F OOO 
Row20 0000 Row 200 000 Row 2 HODOOG Row 2 SOOO Row 2H OOOK 
Pwsoqoo00 ®~sOO000 ®sgoo00 Fs OOO sooo 
Rw4ngooo0 ®~4*OOO00 F4+QO000 ®~sOO000 f+ 

pores ; is Cokie : pave ‘ : eons : : ene 


FIGURE 9. ROW STROBING 
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The Lamp Test is enabled by loading F8,-,, Table 6, into 
the serial shift register. This Control Word sets all of the 
LEDs to a 53% brightness level. Operation of the Lamp 
Test has no affect on the RAM and is cleared by loading 
a Brightness Contro! Word. 


TABLE 6. LAMP TEST 


Opcode Control Word 
D7 D6 D5/D4 D3 D2 D1 DO 


ie =) vale) atl 80" 2B BB (OFF) 
en eee | z 


1 1 0 0 0 





The Software Clear (CO,,., ), given in Table 7, clears the 
Address Register and the RAM. The display is blanked 
and the Character Address Register will be set to 
Character 0. The internal counter and the Control Word 
Register are unaffected. The Software Clear will remain 
active until the next data input cycle is initiated. 


TABLE 7. SOFTWARE CLEAR 


Opcode Control Word 
D7 D6 D5;D4 D3 D2 D1 DO 


Operation 





11279. ]0 0. <0 0-0 


MULTIPLEXER AND DISPLAY DRIVER 

The eight characters are row multiplexed with RAM 
resident column data. The strobe rate is established by 
the internal or external MUX Clock rate. The MUX Clock 
frequency is divided by a 320 counter chain. This results 
in a typical strobe rate of 750Hz. By pulling the Clock SEL 
line low, the display can be operated from an external 
MUX Clock. The external clock is attached to the CLK I/O 
connection (pin 15). The maximum external MUX Clock 
frequency should be limited to 1 MHz. 


An asynchronous hardware Reset (pin 13) is also pro- 
vided. Bringing this pin low will clear the Character 
Address Register, Control Word Register, RAM, and blanks 
the display. This action leaves the display set at Character 
Address 0, and the Brightness Level set at 100%. 





ELECTRICAL & MECHANICAL CONSIDERATIONS 


INTERCONNECT CONSIDERATIONS 

Optimum product performance can be had when the 
following electrical and mechanical recommendations are 
adopted. The SCD5510X’s IC is constructed in a high 
speed CMOS process, consequently high speed noise on 
the SERIAL DATA, SERIAL DATA CLOCK, LOAD and 
RESET lines may cause incorrect data to be written into 
the serial shift register. Adhere to transmission line 
termination procedures when using fast line drivers and 
long cables (>10 cm). 





Good digital grounds (pins 14, 28) and power supply 
decoupling (pins 6, 9, 20, 23) will insure that Icc (<400 mA 
peak) switching currents do not generate localized ground 
bounce. Therefore it is recommended that each display 
package use a 0.14F and 20 pF capacitor between Vo, 
and ground. 


When the internal MUX Clock is being used connect the 
CLKSEL pin to Voc. In those applications where RESET 
will not be connected to the system's reset control, it is 
recommended that this pin be connected to the center 
node of a series 0.1, uF and 100 KQ RC network. Thus 
upon initial power up the RESET will be held low for.- 

10 ms allowing adequate time for the system power 
supply to stabilize. 


The SCD5510X allows up to 1:7 W of power dissipation at 
70°C and 1.29 W of power dissipation at a maximum 
operating temperature of 85°C. Approximately 60% of this 
power is dissipated by the IC to the PC board via the Vcc 
connection (pins 6, 7,20, 23). Optimum thermal reliability 
is obtained by connecting all of the Veg pins to a common 
pad located on both sides of the PC board. This technique 
offers a low thermal resistance for IC to system ambient. 


ESD PROTECTION 

The input protection structure of the SCD55100/1/2/3/4 
provides significant protection against ESD damage. It is 
capable of withstanding discharges greater than 2 KV. 
Take all the standard precautions, normal for CMOS 
components. These include properly grounding person- 
nel, tools, tables, and transport carriers that come in 
contact with unshielded parts. If these conditions. are not, 
or cannot be met, keep the leads of the device shorted 
together or the parts in anti-static packaging. 


SOLDERING CONSIDERATIONS 
THE SCD55100/1/2/3/4 can be hand soldered with SN63 
solder using a grounded iron set to 260°C. 





Wave soldering is also possible following these conditions: 
Preheat that does not exceed 93°C on the solder side of 
the PC board or a package surface temperature of 85°C. 
Water. soluble organic acid flux (except carboxylic acid) or 
resin-based RMA flux without alcohol can be used. 


Wave temperature of 245°C +5°C with a dwell between 
1.5 sec:.to 3.0 sec. Exposure to the wave should not 
exceed temperatures above 260°C for five seconds. at 
0.063" below the seating plane. The packages should not 
be immersed in the wave. 


POST SOLDER CLEANING PROCEDURES 

The least offensive cleaning solution is hot D.|. water 
(60°C) for less than 15 minutes. Addition of mild 
saponifiers is acceptable. Do not use commercial dish- 
washer detergents. a + 
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For faster cleaning, solvents may be used. Exercise care 
in choosing solvents as some may chemically attack the 
nylon package. Maximum exposure should not exceed two 
minutes at elevated temperatures. Acceptable solvents are 
TF (trichorotrifluorethane), TA, 111 Trichloroethane, and 
unheated acetone.*) 


Note: 1. Acceptable commercial solvents are: Basic TF, 
Arklone, P. Genesolv, D. Genesolv DA, Blaco-Tron TF, 
Blaco-Tron TA, and Freon TA. 


Unacceptable solvents contain alcohol, methanol, meth- 
ylene chloride, ethanol, TP35, TCM, TMC, TMS+, TE, or 
TES. Since many commercial mixtures exist, contact a 
solvent vendor for chemical composition information. 
Some major solvent manufacturers are: Allied Chemical 
Corporation, Specialty Chemical Division, Morristown, NJ: 
Baron-Blakeslee, Chicago, IL; Dow Chemical, Midland, MI: 
E.!. DuPont de Nemours & Co., Wilmington, DE. 


For further information refer to Appnotes 18 and 19 in the 
current Siemens Optoelectronic Data Book. 


An alternative to soldering and cleaning the display 
modules is to use sockets. Naturally, 28 pin DIP sockets 
.300" wide with .100" centers work well for single displays. 
Multiple display assemblies are best handled by longer 
SIP sockets or DIP sockets when available for uniform 
package alignment. Socket manufacturers are Aries 
Electronics, Inc., Frenchtown, NJ; Garry Manufacturing, 
New Brunswick, NJ; Robinson-Nugent, New Albany, IN; 
and Samtec Electronic Hardward, New Albany, IN. 


For further information refer to Appnote 22 in the current 
Siemens Optoelectronic Data Book. 


OPTICAL CONSIDERATIONS 

The 0.145" high character of the SCD5510X gives reada- 
bility up to eight feet. Proper filter selection enhances 
readability over this distance. 


Using filters emphasizes the contrast ratio between a lit 
LED and the character background. This will increase the 
discrimination of different characters. The only limitation is 
cost. Take into consideration the ambient lighting environ- 
ment for the best cost/benefit ratio for filters. 


Incandescent (with almost no green) or fluorescent (with 
almost no req) lights do not have the flat spectral response 
of sunlight. Plastic band-pass filters are an inexpensive 
and effective way to strengthen contrast ratios. The 

SCD55 100/2 are red/high efficiency red displays and 
should be matched with long wavelength pass filter in the 
570 nm to 590 nm range. The SCD55103/4 should be 
matched with a yellow-green band-pass filter that peaks at 
~ §65 nm. For displays of multiple colors, neutral density 
grey filters offer the best compromise. 


Additional contrast enhancement is gained by shading the 
displays. Plastic band-pass filters with built-in louvers offer 
the next step up in contrast improvement. Plastic filters 
can be improved further with anti-reflective coatings to 
reduce glare. The trade-off is fuzzy characters. Mounting 
the filters close to the display reduces this effect. Take 
care not to overheat the plastic filter by allowing for proper 
air flow. 


Optimal filter enhancements are gained by using circular 
polarized, anti-reflective, band-pass filters. The circular 
polarizing further enhances contrast by reducing the light 
that travels through the filter and reflects back off the display 
to less than 1%. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, NJ; 
SGL Homailite, Wilmington, DE; 3M Company, Visual Products 
Division, St. Paul, MN; Polaroid Corporation, Polarizer Division, 
Cambridge, MA; Marks Polarized 

Corporation, Deer Park, NY, Hoya Optics, Inc., Fremont, CA. 


One last note on mounting filters: recessing displays and 
bezel assemblies is an inexpensive way to provide a 
shading effect in overhead lighting situations. Several Bezel 
manufacturers are: R.M.F. Products, Batavia, IL; Nobex 
Components, Griffith Plastic Corp., Burlingame, CA; Photo 
Chemical Products of California, Santa Monica, CA; I.E.E.- 
Atlas, Van Nuys, CA. 
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MICROPROCESSOR INTERFACE POWER UP SEQUENCE 





The microprocessor interface is through the serial port, Upon power up display will come on at random. Thus the 
SPI port or one out of eight data bits on the eight bit_ display should be reset at power-up. The reset will set the 
parallel port and also control lines SDCLK and LOAD. Address Register to Digit 0, User RAM is set to 0 (display 


blank) the Control Word is set to 0 (100% brightness with 
Lamp Test off) and the internal counters are reset. 


Vec 







fe _akaaara | al, seal 
SCD558X - SCD558X 
Voc CLK LOAD colle CLK LOAD stave 
set pee ey} ey 8 
Pf 






FIGURE 10.. SCD INTERFACE TO SIEMENS/INTEL 8031 MICROPROCESSOR (using serial port in mode 0) 
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FIGURE 11. SCD5510X INTERFACE WITH INTEL/SIEMENS 8031 MICROPROCESSOR 
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FIGURE 12. SCD5510X INTERFACE WITH MOTOROLA 68HC05C4 MICROPROCESSOR (using SP! Port) 


CASCADING MULTIPLE DISPLAYS 


Multiple displays can be cascaded using the CLK SEL tied high and the slaves should have their CLK SEL pins 

and CLK I/O pins as shown below. The display designated _ tied low. All CLK !/O pins should be tied together. One 

as the Master Clock source should have its CLK SEL pin display CLK !/O can drive 15 slave CLK I/Os. Use RST to 
synchronize all display counters. 


RST 





RST CLKI/O CLK SEL RST CLKI/O CLK SEL 
SCD5510X SCD5510X 
SDCLK LOAD DATA SDCLK LOAD 





DATA 


Address Decode 1-14 
Decoder|15 


FIGURE 13. CASCADING MULTIPLE DISPLAYS 
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LOADING DATA INTO THE DISPLAY 
Use following procedure to load data into the display: 


1. Power up the display. 4. Load the Digit Address into the display. 

2. Bring RST low (600 ns duration minimum) to clear the 5. Load display row and column data for the selected 
Multiplex Counter, Address Register, Control Word digit. 
Register, User Ram and Data Register. The display 6. Repeat steps 4 and 5 for all digits. 


will be blank. Display brightness is set to 100%. 
3. If a different brightness is desired, load the proper 
brightness opcode into the Control Word Register. 


DATA CONTENTS FOR THE WORD “DISPLAYS” 


NO 
og 
ag 
LO 
oO 


H-~O-OR-]-000-0-00]-+00-$0000000 0440+ 0-=-=-000=-0-000-000/-0 


CLEAR 
BRIGHTNESS SELECT 
DIGIT DO SELECT 
ROW 0 DO (D) 

ROW 1 DO (D) 

ROW 2 D0 (D) 

ROW 3 DO ( 

ROW 4 DO(D) 

DIGIT DI SELECT 
ROW 0 D1 (1) 

ROW 1D1 (I) 
( 
( 


(optional) 


OMONONAWNM—-DDPD 


ROW 2D1 (1) 
ROW 3D1 (I) 
ROW 4D1 (I) 
DIGIT D2 SELECT 
ROW 0 D2 

ROW 1 D2 

ROW 2 D2 

ROW 3 D2 

ROW 4 D2 

DIGIT D3 SELECT 
ROW 0 D3 (P) 
ROW 1 D3 (P) 
ROW 2 D3 (P) 
ROW 3 D3 (P) 
ROW 4 D3 (P) 
DIGIT D4 SELECT 
ROW 0 D4 (L) 
ROW 1 D4 (L) 
ROW 2 D4 (L) 
ROW 3 D4 (L) 
ROW 4 D4 (L) 
DIGIT D5 SELECT 
ROW 0 DS (A) 
ROW 1 D5 (A) 
ROW 2 D5 (A) 
ROW 3 D5 (A) 
ROW 4 D5 (A) 
DIGIT D6 SELECT 
ROW 0 D6 (Y) 
ROW 1 D6 (Y) 
ROW 2 D6 (Y) 
ROW 3 D6 (Y) 
ROW 4 D6 (Y) 
DIGIT D7 SELECT 
ROW 0 D7 (S) 
ROW 1 D7 (S) 
ROW 2 D7 (S) 
ROW 3 D7 (S) 
ROW 4 D7 (S) 


D 
2 
0 
B 
0 
1 
0 
0 
0 
1 
0 
1 
1 
1 
1 
1 
0 
1 
0 
1 
0 
1 
0 
1 
0 
1 
0 
0 
1 
0 
0 
0 
0 
1 
1 
1 
0 
1 
0 
0 
0 
0 
1 
1 
1 
1 
1 
0 
1 
0 
1 


o-0O00-+-0000-0-+-+}00--000 0000 0L0H0+-00-000000+-0-+--00700/00 


-O000]}=0C000]-0000-=0000—-0000-+-0000==0000--0000-=— 
o}-H-+-0000]}}000 0+ +0000 +2000 0+-+-00 00 +-0000+--0000+-000-+— 
OA OBOBOnBAOBOB OB OH OHMOHMOHBOBOHOHBOHBOHOHKBOHAOHMOHAWO4OHKO4AO=H4AO0 
BAOOBHOHBAOCOCOB mast OOm sans nnn ii QOH OHOTDOCOOB Bani iii 
=|=O-+0-0000-0000-]]}00+$}$0000000+-0+-}0-0+} 0-0 000+} 0+ OD 00+ 000 





Note: 
lf the display is already reset at Power Up, there is no need for Software Clear. 
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USER DEFINABLE CHARACTER SET EXAMPLES* 


Upper and Lower Case Alphabets 








Dot on = 1 
Dot off = 0 ; 
* CAUTION: No more than 128 LEDs “on” at one time at 100% brightness. 


® 


& 
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USER DEFINABLE CHARACTER SET EXAMPLES* (continued) 


Scientific Notations, etc. 





Dot on = 1 
Dot off =0 


HEX 
CODE 








Dot off = 0 
* CAUTION: No more than 160 LEDs “on” at one time at 100% brightness. 
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SIEMENS 





RED SLR2016 

HIGH EFFICIENCY RED SLO2016 
GREEN SLG2016 

YELLow SLY2016 


X/Y Stackable .180" 4-Digit 5 x 7 Dot Matrix 


FEATURES 


Very Close Multi-line Spacing, 0.4" Centers 
-180" 5 x 7 Dot Matrix Characters 

128 Special ASCII Characters for English, 
German, italian, Swedish, Danish, and 
Norwegian Languages 

Wide Viewing Angle: X Axis 50° Maximum, 
Y Axis +75° Maximum 

Fast Access Time, 110 ns at 25°C 

Full Size Display for Stationary Equipment 
Built-in Memory 

Built-in Character Generator 

Built-in Multiplex and LED Drive Circuitry 
Direct Access to Each Digit Independently 
and Asynchronously 


* Clear Function that Clears Character Memory 


True Blanking for Intensity Dimming 
Applications 


® End-Stackable, 4-Character Package 
* Intensity Coded for Display Uniformity 


Extended Operating Temperature Range: 
-40°C to +85°C 

Superior ESD Immunity 

100% Burned In and Tested 

Wave Solderable 

TTL Compatible over Operating Temperature 
Range 


ALPHANUMERIC Intelligent Display 
with Memory/Decoder/Driver 


Preliminary 
Package Dimensions in Inches (mm) 


0.197 (3 pl) 
(5.00) 


0.012 (.3) 
+.002 (.05) 


0.400 #.015 
(10.16 +.38) 


0.300 +.020 
(7.62 +.51) 


0.160 +.020 
(4.06 +.51) 


-+||+ 0.018 (.46) t 


100 (2.54) 
Non-cumulative (12 pl.) 


Tolerance: +.010 (.25) 


DESCRIPTION 


The SLR/SLO/SLG/SLY2016 is a four digit 5x7 dot matrix 
display module with a built-in CMOS integrated circuit. This 
display is X/Y stackable. 


The integrated circuit contains memory, a 128 ASCII ROM 
decoder, multiplexing circuitry and drivers. Data entry is 
asynchronous. A display system can be built using any number 
of SLR/SLO/SLG/SLY2016 since each digit can be addressed 
independently and will continue to display the character last 
stored until replaced by another. 


System interconnection is very straightforward. Two address 
bits (AO, A1) are normally connected to the like-named inputs of 
all displays in the system. 


Data lines are connected to all SLR/SLO/SLG/SLY2016s directly 
and in parallel as is the write line (WR). The display will then 
behave as a write-only memory. 


The SLR/SLO/SLG/SLY2016 has several features superior to 
competitive devices. 100% burn-in processing insures that the 
SLR/SLO/SLG/SLY2016 will function in more stressful assembly 
and use environments. True “blanking” allows the designer to 
dim the display for more flexibility of display presentation. 
Finally the CLR clear function will clear the ASCII character 
RAM. 


—Continued 


See Appnotes 18, 19, 22, and 23 for additional information. 
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DESCRIPTION (Continued) TOP VIEW 


The character set consists of 128 special ASCII charac- 14 13 12 11 10 9 8 
ters for English, German, Italian, Swedish, Danish, and 
Norwegian. 





All products are 100% burned-in and tested, then re , 
subjected to out-going AQL’s of .25% for brightness ote oe 
matching, visual alignment and dimensions, .065% for Digits Digit2 Digit! Digito 
electrical and functional. ; 2 3 4 5 67 
Maximum Ratings Pin Function Pin Function 
DC Supply Voltage ........ccccseeeeees -0.5Vto+7.0Vde 14 WRWrite 8 D3.Data 
Input Voltage, Respect to GND oe 
(all iNPULS) oe eee eeeeeeeeees -0.5 V to V,, +0.5 Vde 2: AI Digit Select 9 D4 Data 
Operating Temperature ooo... cccscscssesesees -40°C to +85°C 3 AO Digit Select 10 D5 Data 
Storage Temperature .........ccseeeeeeeeee -40°C to+100°C 4 Vig 11 D6 Data 
Relative Humidity at 85°C o.oo... cece cecerseeseenseenee 85% an; 
Maximum Solder Temperature, 0.063" (1.59 mm) pe Rata ie BL Display Blank 
below Seating Plane, t<5 S@C oo... ccccceeseeeereeees 260°C 6 01 Data 13 CLR Clear 
7 D2Data 14 GND 
Optical Characteristics 
Spectral Peak Wavelength 
PROG iecsec eves cepterntetcleputy dete. avis eneautiginoesecese oes 660 nm typ. TIMING CHARACTERISTICS 
FIER: svesti.dseidecatestdacteteewsduatseS vas auiaas ware ees 635 nm typ. WRITE CYCLE WAVEFORMS 
GCN sicncccnenk hele Gann ales 565 nm typ. ; 
NV GMOW saz cccev Beitesetes RivectenicadleesscTae tia 585 nmtyp. Ao-Ai 20V 
DIGIEHIGIGME eerste ciceeswe ii cata te rarenet es 0.180" (4.57 mm) CR ee rane 28y 
Time Averaged Luminous Intensity) ones pe 
at Vec=5 Vv — 








0 
8 


@ 
§ 
a 


2 (als RR Un RRR ca eR ee ae 50 pcd/LED min. | 7s a 
HER/YENOW .occceccccscececsescscesesseseeseseeeecere 60 pod/LED min. PUSS ee TH 


GIS ats at ne aie e a ieee 75 pcd/LED min. WR ~~ ee ere 
LED to LED Intensity Matching, Vec=5 V.........1.8:1.0 max. x oon 
«Tw 








Viewing Angle (off normal axis) 
FIO ZOMIAN avn scovtits, arctceateedetaneeranieresrctentias +50° max. i Tac | 
VONMICal:! cc. ceti ne daeisiss eecssil Seaidecaieeees teedecereed +75° max. 





Note 1: Peak luminous intensity values can be calculated 
by multiplying these values by 7. 


DC CHARACTERISTICS at 25°C 


log (80 dots on) 105 
V, (all inputs) 
|, (all inputs) 100 
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AC CHARACTERISTICS Guaranteed Minimum Timing Parameters at V,, = 5.0 V 40.5 V 





Note: 1. T,.,=Set Up Time + Write Time + Hold Time. 


LOADING DATA 

The desired data code (D0-D6) and digit address 
(AO, A1) must be held stable during the write cycle for 
storing new data. 


Data entry may be asynchronous. Digit 0 is defined as 
right hand digit with A1=A2=0. 


Clearing the entire internal four-digit memory can be 
accomplished by holding the clear (CLR) low for 

1 msec minimum. The clear function will clear the ASCII 
RAM. Loading an illegal data code will display a blank. 


TYPICAL LOADING STATE TABLE 
















1 
. 
LE YL yt FH PLE YFLYIL H L |H E 
L {tL }HIHYIL H}| L iH L |H U 
L JH} L THEIL L | H{|#H Eek U 
L JH{HJHEL FEY LY]TCL HI L U 
L |}L |] H JH Fee] t {TH L |H E 
L Jey et H|L {| Hy tL IH H]|H E 
L X | X see character set 


FIGURE 1. FLASHING CIRCUIT USING A 555 
Vcc = 5.0V 





To BL pin 
on display 


10pF 
C4 
0.01pF 


FIGURE 1a. FLASHING (Blanking) TIMING 


on on 
are 


= 500 
= 2Hz Blanking Frequency 


WR_A1_ AO D6 DS D4 D3 D2 D1 DO! 3 2 


=ammmmm <«|o 





DISPLAY BLANKING 

Blank the display by loading a blank or space into each 
digit of the display or by using the (BL) display blank 
input. Setting the (BL) input low does not affect the 
contents of data memory. 


A flashing circuit can easily be constructed using a 555 
astable multivibrator. Figure 1 illustrates a circuit in which 
varying R1 (100K~10K) will have a flash rate of 1 Hz~10 
Hz. 


The display can be dimmed by pulse width modulating 
the (BL) at a frequency sufficiently fast to not interfere with 
the internal clock. The dimming signal frequency should 
be 2.5 KHz or higher. Dimming the display also reduces 
power consumption. 


An example of a simple dimming circuit using a 556 is 
illustrated in Figure 2. Adjusting potentiometer R3 will dim 
the display by changing the blanking pulse duty cycle. 


FIGURE 2. DIMMING CIRCUIT USING A 556 
Vec = 5.0V 







Dimming (Blanking) 






fn Control 
Ri 
200Q 
C3 
| 1000 pF 
C1 





To BL pin 
on display 


FIGURE 2a. DIMMING (Blanking) TIMING 
1 


|~q- Blanking Pulse Width 
4s min, 196 ps max 


= 200 ps———| 
«=: 5 KHz Blanking Frequency 
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CHARACTER SET 









BLOCK DIAGRAM 


Notes: 

1. High = 1 level 

2. Low = 0 level 

3. Upon power up, the device 
will initialize ina random state 






Display 





._ ows 9 b 5 
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DESIGN CONSIDERATIONS 

For details on design and applications of the SLX2016 in 
multiple display systems, refer to Appnote 15 in the current 
Siemens Optoelectronics Data Book. 


ELECTRICAL & MECHANICAL 
CONSIDERATIONS 


VOLTAGE TRANSIENT SUPPRESSION 

We recommend that the same power supply be used for the 
display and the components that interface with the display 
to avoid logic inputs higher than V,,. Additionally, the LEDs 
may cause transients in the power supply line while they 
change display states. The common practice is to place .01 
HF capacitors close to the displays across V.,, and GND, 
one for each display, and one 10 uF capacitor for every 
second display. 


ESD PROTECTION 

The CMOS IC of the SLX2016 is resistant to ESD damage 
and capable of withstanding discharges less than 2 KV. 
However, take all the standard precautions, normal for 
CMOS components. These include properly grounding 
personnel, tools, tables, and transport carriers that come in 
contact with unshielded parts. If these conditions are not, or 
cannot be met, keep the leads of the device shorted 
together or the parts in anti-static packaging. 


SOLDERING CONSIDERATIONS 
The SLX2016 can be hand soldered with SN63 solder 
using a grounded iron set to 260°C. 


Wave soldering is also possible following these conditions: 
Preheat that does not exceed 93°C on the solder side of the 
PC board or a package surface temperature of 85°C. Water 
soluble organic acid flux (except carboxylic acid) or resin- 
based RMA flux without alcohol can be used. 


Wave temperature of 245°C +5°C with a dwell between 1.5 
sec. to 3.0 sec. Exposure to the wave should not exceed 
temperatures above 260°C for five seconds at 0.063" below 
the seating plane. The packages should not be immersed in 
the wave. 


POST SOLDER CLEANING PROCEDURES 

The least offensive cleaning solution is hot D.|. water (60°C) 
for less than 15 minutes. Addition of mild saponifiers is 
acceptable. Do not use commercial dishwasher detergents. 


For faster cleaning, solvents may be used. Carefully select 
any solvent as some may chemically attack the nylon 
package. Maximum exposure should not exceed two 
minutes at elevated temperatures. Acceptable solvents are 
TF (trichorotrifluorethane), TA, 111 Trichloroethane, and 
unheated acetone. 


Note: Acceptable commercial solvents are: Basic TF, 
Arkione, P. Genesolv, D. Genesolv DA, Blaco-Tron 
TF, Blaco-Tron TA, and Freon TA. 


Unacceptable solvents contain alcohol, methanol, meth- 
ylene chloride, ethanol, TP35, TCM, TMC, TMS+, TE, or 
TES. Since many commercial mixtures exist, contact a 
solvent vendor for chemical composition information. Some 
major solvent manufacturers are: Allied Chemical Corporta- 
tion, Specialty Chemical Division, Morristown, NJ; Baron- 
Blakeslee, Chicago, IL; Dow Chemical, Midland, Mi; E.I. 
DuPont de Nemours & Co., Wilmington, DE. 


For further information refer to Siemens Appnotes 18 and 
19. 


An alternative to soldering and cleaning the display modules 
is to use sockets. Standard pin DIP sockets .300" wide with 
.100* centers work well for single displays. Multiple display 
assemblies are best handled by longer SIP sockets or DIP 
sockets when available for uniform package alignment. 
Socket manufacturers are Aries Electronics, Inc., Frenchtown, 
NJ; Garry Manufacturing, New Brunswick, NJ; Robinson- 
Nugent, New Albany, IN; and Samtec Electronic Hardware, 
New Albany, IN. 


For further information refer to Siemens Appnote 22. 


OPTICAL CONSIDERATIONS 

The .180" high characters of the SLX2016 gives readability 
up to eight feet. Proper filter selection enhances readability 
over this distance. 


Filters enhance the contrast ratio between a lit LED and the 
character background intensifying the discrimination of 
different characters. The only limitation is cost. Take into 
consideration the ambient lighting environment for the best 
cost/benefit ratio for filters. 


Incandescent (with almost no green) or fluorescent (with 
almost no red) lights do not have the flat spectral response of 
sunlight. Plastic band-pass filters are an inexpensive and 
effective way to strengthen contrast ratios. The SLR2016 is a 
standard red display and should be matched with long 
wavelength pass filter in the 600 nm to 620 nm.range. 


The SLO2016 is a high efficiency red display and should be 
matched with a long wavelength pass filter in the 470 nm to 
590 range. The SLG/SLY2016 should be matched with a 
yellow-green band-pass filter that peaks at 565 nm. For 
displays of multiple colors, neutral density gray filters offer the 
best compromise. 


Additional contrast enhancement is gained by shading the 
displays. Plastic band-pass filters with built-in louvers offer the 
next step up in contrast improvement. Plastic filters can be 
improved further with anti-reflective coatings to reduce glare. 
The trade-off is fuzzy characters. Mounting the filters close to 
the display reduces this effect. Take care not to overheat the 
plastic filter by allowing for proper air flow. 


Optimal filter enhancements are gained by using circular 
polarized, anti-reflective, band-pass filters. Circular polarizing 
further enhances contrast by reducing the light that travels 
through the filter and relfects back off the display to less 

than 1%. 


Several filter manufacturers supply quality filter materials. 
Some of them are: Panelgraphic Corporation, W. Caldwell, 
NJ; SGL Homalite, Wilmington, DE; 3M Company, Visual 
Products Division, St. Paul, MN; Polaroid Corporation, 
Polarizer Division, Cambridge, MA; Marks Polarized Corpora- 
tion, Deer Park, NY, Hoya Optics, Inc., Fremont, CA. 


One last note on mounting filters: recessing displays and 
bezel assemblies is an inexpensive way to provide a shading 
effect in overhead lighting situations. Several Bezel manufac- 
turers are: R.M.F. Products, Batavia, IL; Nobex Components, 
Griffith Plastic Corp., Burlingame, CA; Photo Chemical 
Products of California, Santa Monica, CA; |.E.E.-Atlas, Van 
Nuys, CA. 


Refer to Siemens Appnote 23 for further information. 
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Intelligent Display Assemblies 









Part No/ 


Package Outline Color 


No. of 

Characters ee 

Chisracter Description Page 
Height 


intelligent Display assembly with. 2-183 
0.112” four segmented DL1414 displays, 

decoder, and interface buffer on a 

single circuit board. Buffered input 
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IDA7 135-16 16 intelligent Display assembly with 

HER 0.68” sixteen dot matrix DLO7 135 or 

IDA7 137-16 DLG7137displays, decoder, and 

Green interface buffer on a single circuit 
board. 

IDA7 135-20 20 Intelligent Display assembly with 

HER 0.68” twenty dot matrix DLO7135 or 








1DA1414-16-1 
Red 











0000000 


lines. 



















IDA2416-16 16 
Red 0.160” 


Intelligent Display assembly with 

four segmented DL2416 displays, 
decoder, and interface buffer on a 
single circuit board. 


RL GN EEN EN NN NN PN ER 
C000 0000 000000080000 0060086008088 


Monte eater tte 
IDA2416-32 32 


Red 0.160” 


Intelligent Display assembly with 
eight segmented DL2416 dis- 
plays, decoder, and interface 
buffer on a single circuit board. 















IDA3416-16 
Red 






Intelligent Display assembly with 
four segmented DL3416 displays, 
decoder, and interface buffer on a 
single circuit board. 

















IDA3416-20 
Red 


Intelligent Display assembly with 
five segmented DL3416 displays, 
decoder, and interface buffer on a 
single circuit board. 


ea 
OOO DOOOQDOOCRO OODOO O 










Intelligent Display assembly with 
eight segmented DL3416 dis- 
plays, decoder, and interface 
buffer on a single circuit board. 


1DA3416-32 
Red 0.225" 











IDA7 137-20 DLG7 137displays, decoder, and 
Green interface buffer on a single circuit 
board. 
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SIEMENS 


Package Dimensions in Inches 


IDA1414-16 


-112" Red, 17 Segment, 16 Character 
DL1414 Intelligent Display® Assembly 
1IDA1414-16-1 Buffered Input Data Lines 





aay i 
eoo0000” 


| 
= 


118 
4 Places 


FEATURES 


® 112" Magnified Monolithic Character 

* Wide Viewing Angle +40° 

* Complete Alphanumeric Display Assembly 
Using the DL1414T 
- Built-in Multiplex and LED Drive Circuitry 
- Built-in Memory 
- Built-in Character Generator 

* 64 Character ASCII Set 

* Direct Access to Each Digit Independently 

* Single 5.0 Volt Power Supply 

* TTL Compatible 

* Easily Interfaced to a Microprocessor 

* IDA1414-16-1 Buffered Input Data Lines 








DESCRIPTION 


The IDA 1414-16 assembly is an extension of the DL1414T 
Intelligent Display. This assembly provides the designer with 
circuitry for display maintenance. It also minimizes interac- 
tion and interface normally required between the user's 
system and a multiplexed alphanumeric display. 


The assembly consists of four DL1414s in a single row, 
together with decoder and interface buffer on a single 
printed circuit board. Each DL1414 provides its own 
memory, ASCI! ROM character decoder, multiplexing 
circuitry, and drivers for the four 17-segment LEDs. 


Intelligent Display Assemblies can be used for applications 
such as data terminals, controllers, instruments, and other 
products which require an alphanumeric display. 


ee Ratings 


Dysdbcaeateled Sivaevaeeaet elnecadsaavs uate decats seas PeneesteiesdeUaerweedewties 6.0V 
a Applied to Any input............... ~0.5 to Vec +0.5 Vde 
Operating Temperature 000... eee ecee eee eeereene O°C to +65°C 
Storage Temperature... cceecceeceseceteeteeees -20°C to +70°C 
Relative Humiidity (non condensing) at 65°C ........... 85% 
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OPTOELECTRONIC CHARACTERISTICS at 25°C 


' Parameter 


Supply Voliltage 
Supply Current-1(Total) 
Supply Current-2 (Total) 


Supply Current-1 (Display Blank) 
Supply Current-2 (Display Blank) 


a 
cc 
Cc 

cc 


‘C BLANK 
> BLANK 


Vin 
V4 


Input Voltage-High_ __ 
7 tae a} A,, A,, WR) 
-2(D,-D,, Ay. A,) 
-2 (A,, A,. WR) 
Input Voltage—Low, All Inputs 
Input Current-High, Any Input 


Input Current-Low, Any Input 


Write Set Up Time 


Data Hold Time live 


TIMING CHARACTERISTICS 


| | 
| 
I 
| 


| 
| 
= Tas Tans 


XK 


—| Two Tw —— 


aan Gameecnaa: | aaa 


—<————_——. 
| 


Vog= 4.5V 
Vig= 55V,V,=27V 
Vig= 5.5V, V,=0.4V 


Vig = 5.0 V 
(8 segments/digit) 





75 


4 volts 
Timing Measurement —?2 volts 
Voltage Levels 

0 volts 
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IDA1414-16 


Optical Characteristics at 25°C 

The IDA1414-16, Intelligent Display Assembly, has 16 
alphanumeric canracters and operates from just a 5 V 
supply. Based on the the DL1414T, four character 
intelligent Display, the |IDA1414-16 adds all the 
support logic required for direct connection to most 
microprocessor buses. The system interface takes 
place through a 14 hole dual in line pattern. Wires may 
be soldered directly to these holes or contact can be 
made with a ribbon cable and a connector, such as 
Berg 65493-006 or Amp 86383- 1/86838-2. 


System Power Requirements 

Operating from a single +5 volt power supply, the 
IDA1414-16 requires a maximum operating current of 
400 mA with ten of the segments lit on each character. 
With the display blanked, the board circuitry draws 75 
mA maximum. 


Display Interface 

The display interface on the 14 pin dual in line pattern 
consists of seven data lines (DO to D6), four address 
lines (AO to A3), write pulse, V..., and GND. 


ce! 
WR (Write, active low) line must be pulsed low for 
minimum of 325 ns to store a character in the display 
memory. See the Timing Characteristics diagram for 
timing and relationships to other signals. 


Address lines AO to A3 are set up so that the right 
most character is the lowest address. The left most 
character is the highest address. Data lines are set up 
so that DO is the least significant bit and D6 is the most 
significant bit. 


CHARACTER SET 


Re 
p< 


~~, 
ce ! 
~~ I 





sleaall filme oer 
‘XN 


All other input codes display “blank” 


ce 


Ne © 


SS 


Using The Display Interface 

By using memory mapped I/O techniques, the IDA can 
be treated almost like a memory location—supply the 
data, address and proper control signals and the 
characters appear, with each character location 
independently addressable. The basic signal flow 
sequence to load a character would start with the 
address lines going to the desired address. After the 
address has stabilized, the data can change to the 
desired values. After the data have stabilized, the WR 
pulse is started and must remain low for at least 325 
ns. Signals must be held stable for 75 ns minimum 
after the rising edge of the WR pulse to ensure correct 
loading while the addresses must be stable for 400 ns 
preceding the same rising edge of the WR pulse. 
Refer to the Timing Characteristics diagram. 


System Design Considerations 

It is often necessary, because of the nature of displays, 
to use a ribbon cable from the CPU board. The IDA has 
a 14 pin dual in line pattern for this purpose. Use 
IDA1414-16-1 (buffered version) rather than IDA1414- 
16-2 (non-buffered version) when the ribbon cable is 
over twelve inches. Voltage transients from noisy 
systems may couple through the cables into the 
Intelligent Display and can cause serious damage. 


Avoid handling the IDA other than by the edges of the 
PCB. Static damage can still be a problem, so take the 
necessary precautions. Keep in conductive material, 
grounded work areas, etc. 


The IDAs should need minimal cleaning, i.e., a gentle 
wiping with a soft damp cloth. Alcohol should never be 
used on any Intelligent Display device. Always check 
the chemical composition of any solvent before using 
on any Intelligent Display device. 


Interconnection 

Wires may be soldered directly to 14 hole dual in line 
position or contact can be made with ribbon cable and 
connector such as Berg 65493-006 or Amp 86838-1/ 
86838-2. 


I 
ma 


~ 
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Schematic 


J1 
7-GND 
4-D0 
12-D1 
6-D2 
5-D3 
11-D6 


13-D5 
3-D4 
2A 
4-A0 

14 4VCC 


2-WR 
10-A2 
8-A3 


Pin 


OOnN OAR WH = 








pee eS i ate © ees 
TOR, OA es be en fe ee el ed 
Ui See eer 0 Gl ee oe ee 
TINO Ht fe ae ttt tt 
Ui*7aLs244 suet ele | Baas 
15 1 987 Nf 9 87 i211 109 8 
C2’ "10 mid 
CL 1 3 5 6 12 4 6 1 
4h 16 be Bmw a 





Function 

AO Digit Select 

A1 Digit Select 

D4 Data Input 

DO Data Input (LSB) 
D3 Data Input 

D2 Data Input 

GND 

A3 Digit Select 

WR Write 

A2 Digit Select 

D6 Data Input (MSB) 
D1 Data Input 

D5 Data Input 
+VCC 
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SIEMENS 





FEATURES 


® .160" Magnified Monolithic Character 

* Wide Viewing Angle +45° 

Complete Alphanumeric Display Assembly 
Using the DL2416 

~ Built-in Multiplex and LED Drive Circuitry 
— Built-in Memory 

— Built-in Character Generator 

64 Character ASCII Set 

Direct Access to Each Digit Independently 
Display Blank Function 

Memory Clear Function 

Cursor Function 

16 or 32 Character Display Length 

Custom Lengths by Request (Increments of 
4 Characters) 

* Single 5.0 Volt Power Supply 

* TTL Compatible 

* Easily Interfaced to a Microprocessor 

* Tri-State or Open Collector Input Circuitry 
* Schmitt Trigger Inputs on Control Lines 


16 CHARACTER IDA2416-16 
32 CHARACTER IDA2416-32 


.160" Red, 17 Segment 


DL2416 Intelligent Display® Assembly 


DESCRIPTION 


The IDA2416-16/-32 assembly is an extension of the DL2416 
Intelligent Display. This assembly provides the designer with 
circuitry for display maintenance. It also minimizes interac- 
tion and interface normally required between the user's 
system and a multiplexed alphanumeric display. 


The assembly consists of four/eight DL2416s in a single row, 
together with decoder and interface buffers on a single 
printed circuit board. Each DL2416 provides its own 
memory, ASCII ROM character decoder, multiplexing 
circuitry, and drivers for the four 17-segment LEDs. 


Intelligent Display Assemblies can be used for applications 
such as data terminals, controllers, instruments, and other 
products which require an alphanumeric display. 


Maximum Ratings 


Misi. ghd ves sitdau cat ssbentiend c8 (pita asesetiapebtyeeeediilicadive cons tieiies 6.0 V 
Voltage, Applied to Any Input ............. -0.5 to Veg +0.5 Vde 
Operating Temperature .00.... cece eeceeeeeeeeee O°C to +65°C 
Storage Temperature ......... cece eeeeeeeeees -20°C to +70°C 
Relative Humidity (non-condensing) at 65°C ............... 85% 
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Package Dimensions in Inches Pin Function 
J2-1 A2 Address Line 
J2-2 DE4 Display Enable 
4.80 TES send J2-3 A3 Address Line 
Jo SeONRA 24 las?) 160 A0S—| J2-4 DE Display Enable 
250 TYP. 125— J2-5 Ad Address Line 
: $ ¥ J2-6 DE1 Display Enable 
Ppner ie O SCR SGs NG FSIRTIS RON J2-7 No Connection 
; neat tint : : = J2-8 DE2 Display Enable 
i | J2-9 D0 Data Line 
..| J2-10 No Connection 
a = oS iv J2-11 D1 Data Line 
"500 154DIA. 26-5 | J2-12 No Connection 
‘ 4. — 852 J2-13 D2 Data Line 
J2 8.500 (IDA-2416-32) J2-14 No Connection 
TOLERANCE: + .02 J2-15 D6 Data Line 
8 Fe ee Oe eS RPS cae J2-16 No Connection 
J2-17 D4 Data Line 
J2-18 Cue Cursor Enable 
J3 J2-19 D5 Data Line 
J2-20 CU Cursor Select 
J2-21 AO Address Line 
J2-22 CLR Clear 
J2-23 Ai Address Line 
J2-24 WRWrite 
Recommended Mating Connector rae o Sora 
nee eee Suggested Manufacturer eee 
Cae Control/Data 6 Pin Ribbon | Berg P/N 65484-0141 J3-2 Voo 
Power Pin P/N 87026-2 J3-3 Voc 
Housing P/N 1-87025-3 J3-4 GND 
IDA Schematic 
ple i a aL 
ae emma raay: ee scams rd E 
age oy ELT RE NG 1 NE! a 
eae [TS rill a aa Ca Oe - 
D3-J2-25 te 910 2588 rice D3 
a oa 7 EL eae Eve em EGE 
D0-J2- 9 yy U3_ 3X2 ed oh ie Mees oo a bo 
Beer Ss SU EO Sea OR SE 
Eloi Toke a Fa DH 
GND-J3- 4 TELELETEPECETETES 181716 151413121110 
ID#7 ID#6 
Voc-s3 2 Pe Susy 8 A2io 4:56:78 8 








Voc-J3- 3 Vec 

ii 

A1-J2-23 posi 1 aa ae es 12 Rs 
ede th Ae 











WR-J2-24 SI 06 28 ain aaa DE Wh 
Sez ae Si BO eee ais a 
cue 8 fetes Los ee ee a 
sree Sie TST OT a ae 
aig ame nese °: 


DE2-J2- 8 
DES-J2- 4 c 





i e 
DE4-J2- 2 Nes. p 
Eo ° 
F b 
ua $68 IDS5PIN2 NOTE: 
yan ID aia ee 
4 
pa 4 - ID 3 PIN2 
ABJ2- 3 Pais NS 
A4-J2- 5 
1_ IDOPIN2 
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mart af anal D1 ines) 
tu NeSiswor PA pues 


[2] Resistor part of pack R2 (1 k) 
Resistor part of pack R3 (1K) 


5 Unused Pins of J2 are: 
7,10 12, 14, and 16 


IDA2416-16-/32 


OPTOELECTRONIC CHARACTERISTICS at 25°C 


2 er 


Supply Voltage si 5.00 5.25 
Supply Current-Digit a fo || mA Voc = 5 V, 8 segments/digit 


Supply Current-IDA2416-16 re mA | Voec= SV, all segments/digit 


ee] 
ee 
Supply Curentionzei6ve | la 
) 
HA 


Input Voltage—High, all inputs 


Voc = 5 V, +0.25 V 


Veo = 5.25 V, V, = 2.4 V 


input Voltage—-Low, ail inputs 


mA | Vog= 5.25 V, V, = 0.4V 


A 
mcd | Vo. =5V, 8 segments/digit 
ol | 
Vertical and horizontal from 
normal to display plane 





Parameter @+25°C 


Write Set Up Time Tho nS 
mS 








DE1, DE2 —\) | 
E3,DE4 
4 t i 
{ | 
CU, Ao, A4 
__ te Tag rT ay 
wR —— 
| I | 
T gee T — 
oeer AND) W 
Do-D6 > 


4 
1 Tg —>#4§ Ty 


Timing Measurement Dane ¥ 
Voltage Levels OV 
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System Overview 


The IDA2416-16/-32, Intelligent Display Assembly, has 
16 or 32 alphanumeric characters and operates from 
just a +5 V supply. Based on the DL2416, four charac- 
ter Intelligent Display, the IDA2416 adds all the support 
logic required for direct connection to most micropro- 
cessor buses. The system interface takes place through 
aconnector that has the data address lines as well as 
the control signals needed. Two additional connectors 
are included on the IDA2416—one for power and 
ground connections, the other to implement display 
enable selection. 


System Power Requirements 


Operating from a single +5 volt power supply, the 
IDA2416 requires a typical operating current of 450 mA 
with eight of the segments lit on each character. For the 
32 character display, the current increases to 850 mA, 
typical. For the worst case condition with all segments lit 
the 16 character display draws 650 mA and the 32 
character requires 1250 mA. With the display blanked, 
the board circuitry draws about 70 mA. 


’ 


Display Interface 


The display interface on the 26 pin connector consists of 
seven data lines (DO to D6), five address lines (AO to 
A4), four display enable lines (DE1 to DE4), several 
unused pins, and various control signals. All address, 
data, control lines have either pull-up or pull-down 1K 
ohm resistors. 


BL (Blanking, active low): When this line is pulled low, it 
causes the entire IDA display to go blank without 
affecting the contents of the display memory on the 
DL2416s. BL is active regardless of address or display 
enable lines. A flashing display can be achieved by 
pulsing this line. 


WR (Write, active low): To store a character in the 
display memory, this line must be pulsed low for a 
minimum of 350 ns. See Timing Diagram for timing and 
relationships to other signals. The WR input drives a 
Schmitt-Trigger. 


CUE (Cursor Enable, active high): When high, this line 
permits the cursor to be displayed, and when brought 
low, it disables the cursor function without affecting the 
stored value. CUE is active regardless of address or 
display enable lines. A flashing cursor can be created 
by pulsing the CUE line low. 


CU (Cursor Select, active low): The cursor function 
(character with all segments lit) is loaded by selecting 
the digit address and holding CU true. A “1” on DO 
writes the cursor. A “O” on DO removes the cursor. The 
change occurs during the next write pulse per the timing 
diagram. 


CLR (Clear, active low): When held low for one display 
multiplex cycle (see DL 2416 data sheet for more 
information) of 15 ms, this line will cause all stored 
characters in the display, except for the cursor, to be 
cleared. CLR is active regardless of address or display 
enable lines. The CLR input drives a Scnmit trigger. 


DE1 to DE4 (Display Enable, active low): There are four 
jumper selectable lines, any one of which can be selected 
to provide one of four board addresses that can be used 
when multiple IDAs are built into a system. When low, this 
line enables the selected display to permit data loading. 
The display enable input drives a schmitt-trigger. Address 
lines AQ to A4 are set up so that the right most character is 
the lowest address. The left-most character is the highest 
address. Data lines are set up so that DO is the least 
significant bit and D6 is the most significant bit. 


Using the Display Interface 


Through the use of memory-mapped 1/0 techniques, the 
IDA can be treated almost like a memory location—supply 
the data, address and proper control signals and the 
characters appear, with each character location indepen- 
dently addressable. The basic signal flow sequence to 
load a character would start with the address lines going 
to the desired address while the CLR and BL lines are 
high to permit the data to be loaded in and displayed. 
After the address has stabilized, the data can change to 
the desired values (including the cursor). After the data 
has stabilized, the WR pulse is started, and must remain 
low for at least 350 ns. Signals must be held stable for 75 
ns, minimum, after the rising edge of the WR pulse to 
ensure correct loading, while the addresses must be 
stable for 650 ns preceding the same rising edge of the 
WR pulse. See the Timing Diagram. 


Enable Selection 


For board enable (the DE7 through DE4 lines) the user 
can choose any one of the four enable signals he has 
provided on the cable. This signal will be used to provide 
a master enable to each IDA. All that need be done is to 
insert the shorting plug in the appropriate position on the 
pins provided. This allows the user to make the system 
display the same information on two or more different IDAs 
or display different information on each of up to four 
groups of IDAs. 
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SIEMENS 16 CHARACTER IDA3416-16 


20 CHARACTER IDA3416-20 
32 CHARACTER IDA3416-32 


.225" Red, 17 Segment 
DL3416 Intelligent Display® Assembly 


ON EES EAI AS RES 
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FEATURES 


@ .225" Magnified Monolithic Character 

¢ Wide Viewing Angle +40° 

© Complete Alphanumeric Display Assembly 

Using the DL3416 

- Built-in Multiplex and LED Drive Circuitry 

- Built-in Memory 

- Built-in Character Generator 

64 Character ASCII Set 

Direct Access to Each Digit Independently 

Display Blank Function 

Memory Clear Function 

* Cursor Function 

* 16, 20, or 32 Character Display Length 
Custom Lengths (Increments of 4 Characters) 
by Request 

® Single 5.0 Voit Power Supply 

* TTL Compatible 

* Easily Interfaced to a Microprocessor 

* Schmitt Trigger inputs on Data and Write Lines 


DESCRIPTION 


The IDA3416-16/-20/-32 assembly is an extension of the 
DL3416 Intelligent Display. This assembly provides the 
designer with circuitry for display maintenance. It also 
minimizes interaction and interface normally required 
between the user's system and a multiplexed alphanumeric 
display. 


The assembly consists of four/five/eight DL3416s in a 
single row, together with decoder and interface buffers on 
a single printed circuit board. Each DL3416 provides its 
own memory, ASCI! ROM character decoder, multiplexing 
circuitry, and drivers for the four 17-segment LEDs. 


Intelligent Display Assemblies can be used for applications 
such as data terminals, controllers, instruments, and other 
products which require an alphanumeric display. 


Maximum Ratings 


AP Goh steht i telat ie ole ties Soe tion ae Ie 6.0 V 
Voltage, Applied to Any Input.............. -0.5 to Vec +0.5 Vde 
Operating Temperature ..0..... eee eeeereeeeeeees O°C to +65°C 
Storage Temperature ............ cceeeceeneeeeeeee -20°C to +70°C 
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Package Dimensions in Inches (mm) 


















“F 2 
1.375 1} (| FSSsBeod 
















PartNo, [A |B [co 
IDA3416-16 | 3.00 6.00 6.95 
(76.20) (152.40) | (176.58) 
1DA3416-20 | 3.65 7.30 8.25 
(92.71) (185.42) | (209.55) 





5.25 
(13.34 


| Ref. 














|.06 
(1.52) 
16 36 
(3.81) (9.14) 
(266.70) 
IDA3416-16, -20 1IDA3416-32 IDA3416-16, -20 
Pin Function Pin Function Pin Function 
J2-1 D6 Data Line J2-4 A2 Address Line J2-20 CU Cursor Select 
J2-2 BL Blanking J2-2 DE4 Display Enabie J2-21 AO Address Line 
J2-3 D5 Data Line J2-3 A3 Address Line Jo-22  GLRClear 
J2-4 Unused J2-4 DE3 Display Enable J2-23 A1 Address Line 
J2-5 D4 Data Line J2-5 A4 Address Line J2-24 WRWrite 
J2-6 A1 Address Line J2-6 DE1 Display Enable J2-25 D3 Data Line 
J2-7 D3 Data Line J2-7 No Connection J2-26 BL Blanking 
J2-8 AO Address Line J2-8 DE2 Display Enable 
J29  D2DataLine J2-9 DO Data Line J3-1 GND 
J2-10 CLR Clear J2-10 No Connection \e 
J2-11 D1 Data Line J2-11 D1 Data Line : oc 
J2-12  CE2Chip Enable J2-12 No Connection J3-4 GND IDA34 16-32 
J2-13 DO Data Line J2-13 D2 Data Line { 
J2-14 CU.Cursor Select  J2-14 No Connection 
J2-15  WRWrite J2-15 D6 Data Line 
J2-16 Cue Cursor Enable J2-16 No Connection 
J2-17 A3 Address Line J2-17 D4 Data Line 
J2-18 Unused J2-18 Cue Cursor Enable 
J2-19 A4 Address Line J2-19 D5 Data Line 25 
J2-20 A2 Address Line 
J3-1 GND 
J32 Vig 
J3-3 Voc Recommended Mating Connector 
coe GND Connector | Function Type Suggested Manufacturer 
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s J2 Control/Data 20 Pin Ribbon | Berg P/N 65496-007 
gs J2 Contro/Data | 26 Pin Ribbon | Berg P/N 65484-011 


Power Amp Pin P/N 87026-2 
Housing P/N 1-87025-3 














IDA3416- 16/20/32 


OPTOELECTRONIC CHARACTERISTICS at 25°C 


rt [os [ow [ [nein 


Supply Voltage 


Supply Current/Digit 
Supply Current/Digit 


Total-IDA3416-16 
Total-IDA3416-20 
Total-IDA3416-32 


Input Voltage—High, all inputs 
Input Voltage—Low, all inputs 


Input Current-High, all inputs 


Input Current-Low, ail inputs 


Write Pulse 


Data Set Up Time Lie 


Data Hold Time 


OH 


Address/DE Setup Time Tig 
Address/DE Hold Time Tis 


Write Set Up Time 


Clear Time T.. 





Note: Cursor should not be on longer than 60 seconds. 


TIMING CHARACTERISTICS 


DE1-DE4, CE2 ! _— 
| 


CU, AO-A4 
ee Tag Ta 
wR — 
| l | 
| T I T | 
_ —_— 
blip: ey 
Do-D6 > 
| 





Voge = 5 V, 8 segmenis/digit 


Vig = 9 V, display blank 
VIN = OV, WR=5V 


Vig = 5 V, all segments/digit’ 
Vig = OV, all segments/digit’ 
Vig = 5 V, all segments/digit' 


Vag = 5V, £0.25 V 
V..=5V 


Vag = 5-25 V, V, = 2.4V 
Veg= 5.25 V,V,=0.4V 
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ee peo 
Timing Measurement Kv 
Voltage Levels OV 
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System Overview 


The IDA3416-16/-32, Intelligent Display Assembly, has 
16, 20, or 32 alphanumeric characters and operates 
from just a +5 V supply. Based on the the DL3416, four 
character Intelligent Display, the IDA3416 adds all the 
support logic required for direct connection to most 
microprocessor buses. The system interface takes place 
through a 20 or 26 pin connector that has data address 
lines as well as the control signals needed. One addi- 
tional connector is included on the IDA3416 and is used 
for power and ground connections. 


System Power Requirements 


Operating from a single +5 volt power supply, the 
IDA3416 requires a typical operating current of 30 mA 
with eight of the segments lit on each character. For the 
32 character display, the current increases to 850 mA, 


typical. For the worst case condition with all segments lit, 


the current is 52 mA per digit. With the display blanked, 
the current is 6 mA per digit. 


Display Interface 


The display interface on the 20 or 26 pin connector 
consists of seven data lines (DO to D6), five address 

_ lines (AO to A4), and various control signals. All address, 
data, control lines have either pull-up or pull-down 1K 
ohm resistors. 


BL (Blanking, active low): When this line is pulled low, it 
causes the entire IDA display to go blank without 
affecting the contents of the display memory on the 
DL3416s. BL is active regardless of address or display 
enable lines. A flashing display can be achieved by 
pulsing this line. 


WR (Write, active low): To store a character in the 
display memory, this line must be pulsed low for a 
minimum write time. See Timing Diagram for timing and 
relationships to other signals. 


CUE (Cursor Enable, active high): When high, this line 
permits the cursor to be displayed’, and when brought 
low, it disables the cursor function without affecting the 
stored value. CUE is active regardless of address or 
display enable lines. A flashing cursor can be created 
by pulsing the CUE line low. 


CU (Cursor Select, active low): The cursor function 
(character with all segments lit) is loaded by selecting 
the digit address and holding CU true. A “1” on DO 
inserts the cursor. A “0” on DO removes the cursor. The 
change occurs during the next write pulse per the 
Timing Diagram. 


CLR (Clear, active low): When held low for one display 
multiplex cycle (see DL 3416 data sheet for more 
information) of 15 ms, this line will cause all stored - 
characters in the display, except for the cursor, to be 
cleared. CLR is active regardless of address or display 
enable lines. 


CE2 (Chip Enable, active low): To store character in the 
display memory, this line must be held low at least 550 
nS preceding the leading edge ot the WH puise. 


Address lines AO to A4 are set up so that the rightmost 
character is the lowest address. The left-most character is 
the highest address. Data lines are set up so that DO is the 
least significant bit and D6 is the most significant bit. 


Using the Display Interface 


Through the use of memory-mapped 1/0 techniques, the 
IDA can be treated almost like a memory location—supply 
the data, address and proper control signals and the 
characters appear, with each character location indepen- 
dently addressable. The basic signal flow sequence to 
load a character would start with the. address lines going 
to the desired address while the CLR and BL lines are 
high to permit the data to be loaded in and displayed. 
After the address has stabilized, the data can change to 
the desired values ypeluding the cursor). After the data 
has stabilized, the pulse is started and must remain 
low for at least 350 ns. Signals must be held stable for 75 
ns, minimum, after the rising edge of the WR pulse to 
ensure correct loading, while the addresses must be 
stable for 650 ns preceding the same rising edge of the 
WR pulse. See the Timing Diagram. 


Notes: 
1. CMOS handling precaution, see Appnote 18. 
2. Cleaning agents-NO alcohol. 
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SIEMENS HER 16 CHARACTER IDA7135-16 
HER 20 CHARACTER IDA7135-20 
GREEN 16 CHARACTER IDA7137-16 


GREEN 20 CHARACTER IDA7137-20 





68" HIGH,5X7DOT MATRIX 22 
Intelligent Display® Assembly =8 


12) 


FEATURES 


-68" 5 X 7 Dot Matrix Character 

Complete Alphanumeric Display Assembly 
Using the DLO7135/DLG7137 

- Built-in Multiplex and LED Drive Circuitry 
- Built-in Memory 

- Built-in Character Generator 

96 Character ASCII Set, Upper and Lower Case 
Direct Access to Each Digit Independently 
Three Brightness Levels 

Display Blank Function 

Lamp Test Function 

Wide Viewing Angle: +50° 

Readable in High Ambient Lighting 
Colors: High Efficiency Red and Green 

16 or 20 Character Display Lengths 
Custom Lengths (Increments of 4 Characters) 
by Request 

Single 5.0 Volt Power Supply 

Easily Interfaced to a Microprocessor 

TTL Compatible 

Fully Buffered Inputs 


oO 





DESCRIPTION 


The IDA7135/7137-16/-20 assembly is an extension of the 
DLO7135 (high effieciency red) and DLG7137 (green) 5 X7 
dot matrix Intelligent Display. This assembly provides the 
designer with circuitry for display maintenance. It also 
minimizes interaction and interface normally required 
between the user's system and a multiplexed alphanumeric 
display. 


The assembly consists of sixteen/twenty DLX7135/7s in a 
single row, together with decoder and interface buffers on 
a single printed circuit board. Each DLX7135/7 provides its 
own memory, ASCII ROM character decoder, multiplexing 
circuitry, and drivers for 35 LED dots. 


Intelligent Display Assemblies can be used for applications 
such as P.O.S. terminals, message systems, industrial 
equipment, instrumentation, and other products requiring a 
large, easily readable, user friendly alohanumeric display. 


For additional information refer to Appnote 25. For cleaning 
we recommend de-ionized water, isopropyl alcohol, Freon 
TE or Freon TF. 


Important: Refer to Appnote 18, “Using and Handling 
Intelligent Displays.” Since this is a CMOS device, normal 
precautions should be taken to avoid static damage. 


Maximum Ratings 


VG6 titanate eae Mee at aint aie 6.0V 
Voltage, Applied to Any Input .............. -0.5 to Veg +0.5 Vde 
Operating Temperature ..00.... cece ee O°C to +65°C 
Storage Temperature 2... eee eeseeeeeeees -20°C to +65°C 
Relative Humdity (non-condensing) at 65°C oo... 85% 
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Package Dimensions in Inches (mm) 














































500 Pin Function 
J2-1 A2 Address Line 
J2-2 No Connection 
J2-3 A3 Address Line 
J2-4 No Connection 
480 REF J2-5 A4 Address Line 
(12.19) J2-6 No Connection 
150 J2-7 No Connection 
(3.81) —— J2-8 No Connection 
i} J2-9 DO Data Line 
230 0! J2-10 No Connection 
(58.42) (60.80); J2-11 D1 Data Line 
: J2-12 No Connection 
J2-13 . D2 Data Line 
J2 J2-14 No Connection 
J2-15 D6 Data Line 
J2-16 No Connection 
J2-17 D4 Data Line 
TOLERANCE: +.01 J2-18 BL1 Brightness 
J2-19 D5 Data Line 
J2-21 AO Address Line 
1DA7135/7-16 3.80 typ. 11.90 12.20 .120 typ. 10 ples. J2-22 BLO Brightness 
(96.52) (302.26) (309.88) (3.05) J2-23 A1 Address Line 
= se 
- ata Line 
(90.17) (373.38) (381.00) (3.94) 56 CT Lamp Test 
J3-1 GND 
Recommended Mating Connector a Ve 
CG 






Control/Data | 26Pin Ribbon} Berg P/N 65948-011 







Pin P/N 87026-2 
Housing P/N 1-87025-3 






















































IDA Schematic 
[ Ve¢-v3- 2 
Vecv3- 3 eq 
GND-J3- 1 plo 
GND-J3- 
os ow4l 14X15 
Do-J2- 9 > be 
Uri 12 
D1-J2-11 > ar 
9h\4so U1 
D3-J2-13 > ; 
MU 1a N15 
D3-J2-25 S 
B42 
D4-J2-17 > 
DsJ2-19 >) 22 
D6-J2-15 7/8 aly, 
7-2-26 U1 He 
BLI-J2-18 > —3!2 
BLO-J2-22 oe 
| WR-J2-24 > ohio 


AQ-J2-21 











1D ID ID ID ID ID ID 
1514131211109 8 


ID ID iD ID ID ID 10 
7654321 


Oo OO 
7 9 101112131415 
U5 
12 3 45 6 

© 


H 





A1-J2-23 
A2-J2- 1 











A3-J2- 3 











A4-J2- 5 





Note: 





Part of Resistor Pack RP1 (1K SIP) 
Part of Resistor Pack RP2 (1K SIP) 
Address bits AO-A4 are decoded by ICs, U3-U5 to enable IDO-iD19. 


All like lines on all displays are tied together; e.g., LT, WR, BL1, BLO, etc. 


IDA? 135/7-16/20 


OPTOELECTRONIC CHARACTERISTICS at 25°C 


Parameter 


Supply Current/Digit 

Supply Current/Digit (blank) 
Supply Current /Digit 

Supply Current/Digit 

Supply Voltage 

input Voltage—-High, all inputs 
Input Voltage—Low, all inputs 


Peak Wavelength 
IDA7135 (HER) 
IDA7137 (green) 


Address Setup Time 


Display Interface 


The display interface on the 26 pin connector consists of 


seven data lines (DO to D6"), five address lines (AO to 
A4?), two brightness inputs BLO to BL1), lamp test (LT), 


the Chip Enable (CE), and the write line (WR). All 
address and data lines have 1K ohm pull up resistors. 


BLO and BL1 (Brightness, active low): When both of 
these are pulled low, it causes the entire IDA display to 
go blank without affecting the contents of the display 
memory on the DLX713Xs. BL is active regardless of 
address or display enable lines. These two lines are 
used to vary the intensity of the display to one of four 
levels. 


WR (Write, active low): To store a character in the 
display memory, this line must be pulsed low for a 
minimum of 200 ns. See Timing Diagram for timing and 
relationships to other signals. 


tT (Lamp test, active low): This line can be achieved to 
light all display dots. 
Notes: 


1. For IDA713X-16 only. Four address bits are used. 
2. Four address bits are used. 


DIMMING AND BLANKING THE DISPLAY 











Voo= 5 V, BLO = BLi = 1 
Vic= 5 V, BLO = BL1 =0 
Vic= 5V, BLO=0,BL1=1 
Voo= 5 V, BLO = 1,BL1 =0 


Vag = 5 V, £0.25 V 


Intelligent 
Display Devices 


TIMING CHARACTERISTICS 


i Write Cycle Waveforms 
AO, A4 | 





lps el 


Timing Measurement SK y 
Voltage Levels OV 


System Overview 


This Intelligent Display Assembly offers the designer a 
choice of either 16 (IDA713X-16) or 20 (IDA713X-20) 
alphanumeric characters. Based on the the DLX713X 
dot matrix Intelligent Display, the IDA713X adds all the 
support logic required for direct connection to most 
microprocessor buses. The system interface takes 
place through a 26 pin connector which has data and 
address lines as well as the control signals available 
on it. One additional connector is used for power and 
ground connections. 


System Power Requirements 


Operating from a single +5 volt power supply, the 
IDA713X-16 requires a typical operating current of 
2720 mA at the brightness level. For the 20 character 
display, the typical operating current is 3400 mA. With 
the display blanked, the board circuitry for the 16 
character assembly draws 80 mA, and the 20 charac- 
ter assembly draws 100 mA. 


IDA7135/7-16/20 
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Using the Display Interface DIGIT ADDRESSING TRUTH TABLE 


Device 
| A4] A3 | A1| A2| Ao | Addressed 
0 10 





By using memory-mapped 1/0 techniques, the IDA can 
be treated almost like a memory location—supply the 
data, address and proper control signals and the 
characters appear, with each character location 
independently addressable. The basic signal flow 
sequence to load a character would start with the 
address lines going to the desired address. After the 
address has stabilized, the data can change to the 
desired values. After the data has stabilized, the WR 
pulse is started, and must remain low for at least 200 ns 
to ensure correct loading. See the Timing Diagram. 
Either BLO or BL1 should be held high for displays to 
light up. 





Lamp Test 


When the lamp test (LT) is activated, all dots on the 
display are illuminated at half brightness. The lamp test 
function is independent of write (WR) and the settings of 
the blanking inputs (BLO, BL 1). 








This convenient test gives a visual indication that all dots 
are functioning properly. Lamp test also may be used as 
a cursor function or pointer which does not destroy 

previously displayed characters. Notes: 


- = = =~ oogoo0o00c000c0ccocoo0000 
oo 0 Off HHAHe Heer HooooCooOo 


ooo OJH 2-42 -0000-+-3- +0000 
=“ iA ogogo}]-=-+~o0-3=s-00=-400-400 
- O - OF7/0-0-0-0-0-0+-0-0 


1. Entire area is for 20 characters; 
smaller portion is for 16 characters. 





OOnNA ABR WH =O 


2. Right most character is digit 0. 


CHARACTER SET 


THESE CODES DISPLAY BLANK 






Notes: 1. Hiah = 1 level. 
2. Low = 0 level. 
3. Upon power up, the device will initialize in a random state. 
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LED Lamps 


LED Numeric Displays 
























































aa | 
Luminous 
Intensity per 
Soil Package Outline Part Number Seca Description Polarity Color Segment Page 
— 
picd (typ.) mA | 
nn | 
elelal DL-330M en i 
ES) 0.11" 3 digit 
ea (2.8 mm) 78e 
5 gment 
Multi-digit aalsa Sag 4 digit Bites sh 
magnified | \ . Red digit 5 3-5 
monolithic (e(eXe) DL-430M 7 segment plex per digi 
ALA 0.15" 3 digit 
0G DL-44oM (3.8 mm) 7 segment 
eae, 2 digit _| | | 
HD1075R Toca 
Conigaek HD1077R pee bane 
single digit i 7 segment, We 
HD10750 .28 A. - 
encapsu- HD i 0 7 decimal point ‘i es 2500 10 3-7 
lated (filled ug AO) right ae Nes 
reflector) HD1075G CA aes ibeeee 
HD1077G C.C. 
|e oat oar 
HD1105R CA. | ml 
Red 550 
Compact HD1107R CC: 
single digit HD1- ‘ 7 segment, 
1050 ; A. - 
encapsu- HD11070 nae ) decimal point s : putes 2500 10 3-9 
lated (filled " right ini 
reflector) HD1105G CA 
HD1107G Cc. Slee noe 
HD1131R C.A. 
Red 550 
Compact ml | HD1133R CC. | 
single digit — f HD1 1310 0.53" 7 segment, CA 
2 ; ; A, Super- 
encapsu- decimal point 10 3-11 
lated (filled (_l), Bae 1330 (13.5 mm) right CC. red oe 
reflector) HD1131G CA. an 
HD1133G CC. 
+ + aes a foes 
Single digit | 
encapsu- . 7 segment, 
lated (filled cea oes ieee decimal point sis a | 260 10 | 3-13 
reflector), Caan right 
low current | 
1 
Single digit i a 
encapsu- . 7 segment, 
‘ HDN11050 0.39 ; ; CA. Super- 
lated (filled decimal point 260 10 3-14 
reflector), HDN11070 (10 mm) right C.C. red 
low current 
2 4 ee ba zal 22) +1, 
Single digit 
encapsu- HDN11310 0.53" 7 segment, CA Su 
lated (filled o Ber 
ae as HDN11330 | (13.5 mm) rig point | Cc: red | 260 ee eed 
eases CUEIULTIL _ | | 7 Lo 
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Light Bars 
[ 










































































a T is Ba oot | 
Luminous 
P Intensity per 
Package B Light ate 
Type Package Outline Part Number Color Emitting Area Description Segment Page 
ped (typ.) mA 
r eae ee al 
pai Serio HLMP2300 Red Twodielicht | '° 20 
genous || HLMP2400 Yellow 0.15"x0.35" ee 6 per 
encapsula- bar. : 
ae HLMP2500 Green 10 die 
+ ai zl Ie — | i 
a rect- HLMP2350 Red Four die light 20 20 
Bera: HLMP2450 Yellow 0.15"x0.75" ore 12 per 
ged encap- bar (1x4) : 
HLMP2550 Green 20 die 
sulated. | Me 
7 r 
Four die light ai 
bar, mechani- 
Smal recta HLMP2600 Red ad eh 10 20 
ie HLMP2700 ~—*|- Yellow 0.15'x0.35" eat eee “AG per 
HLMP2800 Green eee io die 
ted. angular light 
emitting areas 
(2x2). 
Is Ale 4 1 —- 1 3-16 
| Eight die light 
Raroe tet bar, mechani- 
angular, 4 HLMP2620 Red cal ve a 10 46 
section, rug- HLMP2720 Yellow 0.15°x0.35" nee d 6 per 
ged encap- HLMP2820 Green pas sty aes 10 die 
sulated. angular lig 
emitting areas 
(2x4). 
Square rect- R 
angular, rug- HLMP2655 oe tees Four dielight | =? 
Yellow 0.35°x0.35 12 per 
ged encap- HLMP2755 G bar. 20 die 
sulated. HLMP2855 pe 
a ot | HLMP2685 ieee Eight die light | 4° 
ee gee Yellow 0.35'x0.75" alien 24 20 
ged encap- HLMP2785 G bar. 
sulated. HLMP2885 rer a 
(ee {| ie a —__t oe Eee | 
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Num. Displays 
Bar Graphs 





Bar Graphs 








































































Luminous 
: Intensity per 
Package \ Light . 
Type Package Outline Part Number Color Emitting Area Polarity Segment Page 
pied (typ.) 
—+ 

RBG-1000 Red i 500 

10 element Separately 

‘i OBG-1000 Super-red 

encapsu [ (| ( j ( l (] [ j [ | 0.04"x0.15" addressable 20 3-18 

lated (filled anode and 
YBG-1000 Yellow 

reflector DIP) _| cathode. 
GBG-1000 Green \ _| 

ry RBG-4820 Red 5 
10 el t te! 
eee. OBG-4830 Super-red poneralely 
psu- . ' addressable 

lated (filled Oe eS anode and ee ae 
YBG-4840 Yellow 

reflector DIP) ome rel cathode. 
GBG-4850 Green 

i _| i au bes eel 





SIEMENS 





FEATURES 


* Rugged Encapsulated Package 
* Integrated Magnifier Lens 


*® Monolithic Construction for Maximum 
Brightness at Minimum Power 


* Common Cathode for Mulitiplexing Ease 
® Standard Dual-In-Line Package 
* Categorized for Brightness Uniformity 


DESCRIPTION 


The DL-330M/340M and DL-430/440M are 
numeric red LED displays with a right hand 
decimal point. Low cost is achieved through 
minimum use of monolithic GaAsP material 
and magnification to full height using a 
simple integrated lens construction. A red 
plexiglass or circularly polarized filter is 
recommended to enhance visibility and to 
eliminate glare from the surface of the 
package. 


These displays are designed for multiplex 
operation; the desired digit is displayed by 
selecting the appropriate cathode. 


All devices are optimized for low power 
portable battery operated equipment using 
MOS and CMOS integrated logic circuits 
such as DMMs and digital thermometers. 


11"3bpiait DL-330M 
11" 4piert DL-340M 
15"3 piait DL-430M 
.15"2bpigit DL-440M 


Red Seven Segment 
Magnified Monolithic Numeric Display 


Package Dimensions in Inches (mm) 
DL-330M 


20 012 
(5.08) (.30) Typ. [7 (7.62) (30),Typ. 
43 baYoYa 
Mauer soccel 
(2.79) 30(762) * | 8% |igg4) -30(7.62) 
a Ze) 
02 (.51) 
(7.62) ~ 
48 (12.19) 
eee ee Oe 


|_.10 
(2.54) Typ. 





DL-440M 


012 


012 10 (2.54) (30) Typ 


30 
(.30) Typ. j-_| (7-62) 


30 
(7.62) 


02 (.51) 
oe 
48 (12.19) 





Maximum Ratings (at 25°C) 


Operating Temperature and Storage Temperature ....... -20°C to +70°C 
Continuous Forward Current per Segment and Decimal ................. 7mA 
Peak:Pulsé.Current (10:18) iesiecertisces ad data nie ican ds pentane 50 mA 
Peak Inverse Voltage per Segment and Decimal ........... cece 3V 
Powel DISSIDANON, 2.2.02: svete steti cetaeeadeeda se datstac nicest ben tiedaentaien 320 mW 
Derating Factor from 25°C/Digjit ....0..c cece ccceeeeeeecteseeseereeeeees 4.3 mW/°C 


Characteristics (T,=25°C) 


Parameter Min. Typ. Max. Unit Test Condition 
Luminous Intensity 

(Total Digit) 1.0 2.5 mcd = |-=5 mA/segment 
Peak Emission 

Wavelength 660 nm 
Line Haif-Width 40 nm 
Forward Voltage 1.7 2.0 [-=20 mA/digit, 

V=0 

Reverse Current 100 HA VR=3.0 V 


Num. Displays 
Bar Graphs 








Pin number 12 omitted 
for orientation 
12/11 10 9 8 7 





Pin number 8 omitted 
for orientation 


14 13 12 11 10 9 \8 





DL-330M 

Pin Function 
1 Cathode D1 
2 Anode E 

3 Anode D 

4 Cathode D2 
5 Anode C 

6 Anode DP 

7 Cathode D3 
8 Anode B 

9 Anode G 

10 AnodeA 

11 AnodeF 
12° Nopin 


DL-340M 
Pin Function 


No connection 


1 

2 Anode E 
3 Anode D 
4 Anode C 
5 Anode DP 
6 Anode G 
7 Cathode 4 
8 No pin 

9 Anode B 
10 Cathode 3 
11. Anode F 
12 Cathode 2 
13. AnodeA 
14. Cathode 1 


Block Diagram for Typical Display Drive Circuitry 








4 line 


Rs 





BCD to 











7 segment 








decoder 











driver 

















Cathode 


Pin number 12 omitted 
for orientation 





Pin number 1 
omitted for orientation 


1211/109 8 7 












drivers 
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DL-430M 

Pin Function 
Cathode D1 
Anode E 
Anode D 
Cathode D2 
Anode C 
Anode DP 
Cathode D3 
Anode B 
Anode G 

10 AnodeA 

11 Anode F 

12 Nopin 


OODNOAAWN = 


DL-340M 

Pin Function 
1 No pin 

2 Anode E 

3 Anode D 

4 No pin 

5 Anode C 

6 Anode DP 
7 Cathode D2 
8 Anode B 

9 Anode G 

10 AnodeA 

11 Anode F 

12 Cathode D1 





DL-330M/340M/430M/440M 


SIEMENS 





FEATURES 


* Rugged Encapsulated Package 

© 0.28 Inch (7 mm) Digit Height 

* Choice of Colors: Red, Super-Red, 
Green 

* Common Anode or Common Cathode 
* Wide Viewing 

¢ Intensity Coded for Display Uniformity 


DESCRIPTION 


The HD1075X/1077X are displays with 

0.28 inch (7 mm) digits with either a common 
anode or common cathode and a right hand 
decimal point. 


These displays have good viewing and can 
be used in electronic instruments, point-of- 
sale systems, clocks, and other general 
industrial and consumer applications. All 
displays have a light gray face. 


Contrast enhancement filters are recom- 
mended for use with these displays. 


rED HD1075R/1077R 
suPER-RED HD10750/10770 
GREEN HD1075G/1077G 


Common Anode/Common Cathode 
0.28” (7 mm) Seven Segment Numeric Display 


Package Dimensions in Inches (mm) 


_,| -291 +.004/_ 
(7.4 +.01) | | 
i } 

236 +.004 358 +.012 

(6.0 +0.1) (9.1 £0.3) 
[a 


ie iy. fee 


( 0.7) 
~. 020 +.002 


~ (0.5 £0.05) ah 100 
028 -.008 ee 2.54 
WORo ae 050 (1.27) (0.3 £0.05) e4) 


275 +.008 
(7.0 +0.2) 








3 x .100 
(3 x 2.54) 


4x 1.27 
4x .050 


185 (4.7) >| }< 031 (0.8) 








Maximum Ratings 





Operating Temperature (Top) .....cccccccecccecssceeteeessetesseseeaes O°C to +85°C 
Storage Temperature (Totq) ....cccccecccceeseneeteteerteerenteees ~40°C to +85°C 
Lead Soldering Tempterature, 2 mm from base (Ts) t=3 $ «0... 260°C 
Peak Forward Current per Segment or DP “) (Ien4) tp$10 ps 

FID VOLO A Baie Netragedoatceiccecedeten terri saskincpeg theses Pegs 500 mA 

HID AOTS/1 O/C insu sctanstecenicesan 1 Gey atadstea tetsu cates 150 mA 
DC Forward Current per Segment or DP ) (I,) 

DSO ZS/7 Ro aczsutehe telstataviteincades Maielltehtom on iiietel ai 25 mA 

FID AO PSL OIG ste ts ee Bach ee aah os aac aha 17mA 
Pulse Peak Forward Current per Segment (ler) 

20%: DULY CYCIO. 00.20. cte canvas tos ssenthea sadn duansandiswaccetoiiirs deat 100 mA 
Reverse Voltage per Segment or DP (Vp) ooo... eeeceeceeeceeeeceneeeeneeeees 6V 
Total Power Dissipation (Prot) TaS45°C oo. ees eeeteeeneeeeneeees 400 mW 


Notes: 

1. Donot exceed maximum average current per segment (see graph of 
permissible pulse handling capability). 

2. Derate maximum average current above T,=75°C at 0.5 mA/°C per 
segment. 


See graph numbers 1A, 2A, 3A, 5A, 6A, 7A, 8B, 9A, 11A at the end of 
this section. 
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Num. Displays 
Bar Graphs 





Characteristics (T,=25°C) 


Values 
Parameter Symbol Min. Typ. 
Luminous Intensity 
per Segment (l-=10 mA) 
HD1075/7R ly 180 550 
HD1075/70. ly 700 2500 
HD1075/7G ly 700 3000 
Peak Wavelength 
(le=10 mA) 
HD1075/7R pa 660 
HD 1075/70 Recax 630 
HD1075/7G Rpche 565 
Dominant Wavelength 
Digit Average 
HD1075/7R pom 645 
HD1075/70 7 ae 612 
HD1075/7G Nock 562 
Forward Voltage 
per Segment (1(|-=20 mA) 
HD1075/7R Ve 1.6 
HD1075/70 Ve 2.0 
HD1075/7G Ve 2.4 
Breakdown Voltage 
per Segment ()(Ip=10 HA) = Vag 6 15 
Thermal Resistance Rina 
Notes: 
1. AQL=0.4%. 


Max. 


625 
575 


2.0 


3.0 


140 


Unit 


picd 
cd 
picd 


nm 
nm 
nm 


nm 
nm 


< <<< 


° 


C/W/Seg. 


2. Deviation of the absolute values within one digit lymay/lymin S2. 


f Ab 
I tl 
10 8 a 
= ‘|| b 
G-9 7-a g | 
(a) 
de2 4-c 
e d c 
C—)~ Oodp 
f Ab 
144 A = Common Anode 
10 86 


Cc) 


_ || d [Is 


“<2” oO dp 





3 
| C = Common Cathode 
d 


HD1075 

Cathode E 
Cathode D 
Common Anode 
Cathode C 
Cathode DP 
Cathode B 
Cathode A 
Common Anode 
Cathode G 
Cathode F 


ODNAAAWNM — 


10 


HD1077 
1 Anode £ 
2 Anode D 
3 Common Cathode 
4 AnodeC 
5 Anode DP 
6 Anode B 
7 AnodeA 
8 Common Cathode 
9 Anode G 
1U Anode F 


HD1075/7R/O/G 
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SIEMENS 





FEATURES 


* Rugged Encapsulated Package 

* 0.39" (10 mm) Digit Height 

* Choice of Colors: Red, Super-Red, 
Green 

* Common Anode or Common Cathode 

* Wide Viewing 

* Intensity Coded for Display Uniformity 


DESCRIPTION 


The HD1105X/1107X are displays with 
0.39 inch (10 mm) digits with either a 
common anode or common cathode and a 
right hand decimal point. 


These displays were designed for viewing 
distances of up to 10 feet and can be used in 
electronic instruments, point-of-sale systems, 
clocks, and other general industrial and 
consumer applications. All displays have a 
light gray face. 


Contrast enhancement filters are recom- 
mended for use with these displays. 





rep HD1105R/1107R 
suPpeR-RED HD11050/11070 
GREEN HD1105G/1107G 


Common Anode/Common Cathode 
0.39” (10 mm) Seven Segment Numeric Display 


Package Dimensions in Inches (mm) 


381 +.004)_— 
(9.7 +0.1) | 


.503 +.008 


(12.8 oy 


4 
275 +.008 
(7.0 +0.2) 
421 4.012 
i eee rene 


( 0.7) 


rat, 

236 +.004 

(6.0 +0.1) 
a“ ¥y 


_p||_ 012 +.002 


(0.3 +0.05) 100 be 020 +.002 


(2.54) (0.5 +0.05) 


299 +.008 
(7.62 +0.2) 


4x .100 
(4 x 2.54) 





Maximum Ratings 


Operating Temperature (Top) ......ccccceeseccesseessteeeeeesaeseeetees O°C to +85°C 
Storage Temperature (To7q) ...-.cecececeeeeteeereererseceteneeees -—40°C to +85°C 
Lead Soldering Tempterature, 2 mm from base (Ts) t=3 So... 260°C 
Peak Forward Current per Segment or DP ‘") (ley) tps10 ps 

FIT VOS/TR: n't see stna ah 2 ade cs Sedeheaanacte Saeesest Nocetoiits necesita tea 500 mA 

FID T1OS/ LOG». a oes tecctersa tes eF stra easanilie oho ceencaaebtahck eine Sia olde 150 mA 
DC Forward Current per Segment or DP @) (I,) 

FID A TOSI A ets a oveesdetied rea Wee easedere tha iebien Uhidatlacrisssiniesvent ats 30 mA 

HID A TOSL7 OIG Stet Aaeceis eds deste es eRadiaten sentra abou nbietdetoeentest 20 mA 
Reverse Voltage per Segment or DP (Vp) ......:ececeesuesseeseetteesneestenaes 6V 
Total Power Dissipation (Prot) TaS45°C ooo. cece cece setts eteeees 480 mW 
Notes: 


1. Do not exceed maximum average current per segment (see graph of 
permissible pulse handling capability). 

2. Derate maximum average current above T,=75°C at 0.5 mA/°C per 
segment. 


See graph numbers 1A, 2A, 3A, 5A, 6A, 8C, 8D, 9B, 11B at the end of 
this section. 


Num. Displays 
Bar Graphs 





' Characteristics (T,=25°C) 


Parameter 
Luminous Intensity 
per Segment (I-=10 mA) 
HD1105/7R 
HD1105/70 
HD1105/7G 
Peak Wavelength - 
(le=10 mA) 
HD1105/7R 
HD1105/70 
HD1105/7G 
Dominant Wavelength 
Digit Average 
HD1105/7R 
HD1105/70 
HD1105/7G 
Forward Voltage 
per Segment (1)(Ie=20 mA) 
HD1105/7R 
HD 1105/70 
HD1105/7G 
Breakdown Voltage 
per Segment ()(l_p=10 pA) 
Thermal Resistance 


Notes: 
4. AQL=0.4%. 


Symbol 


PEAK 
ApEAK 
PEAK 


pom 
Apom 
Apom 


Values 
Min. Typ. Max. 
180 550 
1100° 3500 
1100 4000 
660 
630 
565 
645 
612 625 
562 575 
1.6 2.0 
2.0 3.0 
2.4 3.0 
6 15 
120 


Unit 


pucd 
picd 
pcd 


nm 
nm 
nm 


< <<< 


° 


CW/Seg. 


2. Deviation of the absolute values within one digit Iywax/vmin $2. 


g-1 10-a 
f-2 9-b 
A-3 8-A 
3-4 7-c¢c 
d-5 6-dp 


A = Common Anode 


a 


fo 
ells, 





C = Common Cathode 


2 
3 
4 
5 
6 
7 
8 
9 
10 


OOOANAOAAWN — 


-+ 


HD1105 


Cathode G 
Cathode F 
Common Anode 
Cathode E 
Cathode D 
Cathode DP 
Cathode C 
Common Anode 
Cathode B 
Cathode A 


HD1107 


Anode G 

Anode F 

Common Cathode 
Anode E 

Anode D 

Anode DP 

Anode C 
Common Cathode 
Anode B 


Anode A 


HD1105/7R/O/G 


SIEMENS 


rED HD1131R/1133R 
sUPER-RED HD11310/11330 
GREEN HD1131G/1133G 


Common Anode/Common Cathode 


0.53” (13.5 mm) Seven Segment Numeric Display 

















FEATURES 


* Rugged Encapsulated Package 

* 0.39" (10 mm) Digit Height 

* Choice of Colors: Red, Super-Red, 
Green 

® Common Anode or Common Cathode 

* Wide Viewing 

* Intensity Coded for Display Uniformity 


DESCRIPTION 


The HD1131X/1133X are displays with 
0.53 inch (13.5 mm) digits with either a 
common anode or common cathode and a 
right hand decimal point. 


These displays were designed for viewing 
distances of up to 20 feet and can be used in 
electronic instruments, point-of-sale systems, 
clocks, and other general industrial and 
consumer applications. All displays have a 
light grey face. 


Contrast enhancement filters are recom- 
mended for use with these displays. 








Package Dimensions in Inches (mm) ] 


+.012 
ce 23 


<_ .481 +.006 _, 
rm 42.25 +0.15) HB] ine 17803) 












—_ 
252 (6.4) 275 +.008 
‘ (7 20.2) 
.417 +.012 
(10.6 +0.3) 
100 |<. .020 +.002 | I. 012 +.002 
(2.54) (0.5 +0.05) (0.3 40.05) 


.599 +.008 


(15.24 +0.2) 

















Maximum Ratings 


Operating Temperature (Top) ......ceccecccieeteececntetnneenies O°C to +85°C 
Storage Temperature (Toqg) ...eccerceeseeesseecteetetnetttrrens -40°C to +85°C 
Lead Soldering Tempterature, 2mm from base (Ts) t=3 $ we. 260°C 
Peak Forward Current per Segment or DP “) (Ieyy) tps10 ps 

PAD VAST GR eis thee retirees hs ierh a ate one as tere ok NS ok Sa 500 mA 

HD1131/30/G ...... sis vasedes seoote denote detaua ine Len eads Setting meagan ca chantasees 150 mA 
DC Forward Current per Segment or DP ©) (I-) 

TAT FB A/S vas tccs eicastetts cieieats Shel acncbeteabiea safetadascbadeditiend daventeteeyenes 35 mA 

FAD ATS 1 (BOWG Gc cttete escapes tisk tuedachatret outed piedia ctnetaesetm engage aa 25 mA 
Reverse Voltage per Segment or DP (Vp) ......cee cece ceeeeeeeeentseennrenens 6V 
Total Power Dissipation (Prot) TaS45°C wo... ete eects 600 mW 
Notes: 


1. Do not exceed maximum average current per segment (see graph of 
permissible pulse handling capability). 

2. Derate maximum average current above T,=75°C at 0.5 mA/°C per 
segment. 


See graph numbers 1A, 2A, 3A, 5A, 6A, 8E, 8F, 9C, 11C at the end of 
this section. 
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Num. Displays 
Bar Graphs 





Characteristics (T,=25°C) 


Parameter 
Luminous Intensity 


per Segment (l-=10 mA) 


HD1131/3R 
HD1131/30 
HD1131/3G 
Peak Wavelength 
(lp=10 mA) 
HD1131/3R 
HD1131/30 
HD1131/3G 
Dominant Wavelength 
Digit Average 
HD1131/3R 
HD1131/30 
HD1131/3G 
Forward Voltage 


Symbol 


ApEAK 
PEAK 
PEAK 


Ado 
Dom 
Apom 


per Segment (1)(|-=20 mA) 


HD1131/3R 

HD1131/30 

HD1105/7G 
Breakdown Voltage 


per Segment ()(Ip=10 pA) 


Thermal Resistance 


Notes: 
1. AQL=0.4%. 


Values 
Min. Typ. Max. 
180 550 
1100 4000 
1100 4500 

660 

630 

565 

645 
612 625 
562 575 

1.6 2.0 

2.0 3.0 

2.4 3.0 
6 15 

100 


Unit 


pcd 
pcd 
picd 


nm 
nm 
nam 


nm 
nm 
nm 


<<< 


Vv 


°c/W/Seg. 


2. Deviation of the absolute values within one digit lymax/lvmin $2. 


A = Common Anode 


C = Common Cathode 


a 


(fy: 


oO dp 
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HD1131 


COON DAA WN — 


_ 


Cathode E 
Cathode D 
Common Anode 
Cathode C 
Cathode DP 
Cathode B 
Cathode A 
Common Anode 
Cathode F 
Cathode G 


HD1133 


—s 
OOONOARWNH— 


Anode E 

Anode D 
Common Cathode 
Anode C 

Anode DP 

Anode B 

Anode A 
Common Cathode 
Anode F 

Anode G 


HD1131/3R/O/G 


SIEMENS 


SUPER-RED HDN10750/10770 


0.28” (7 mm) Seven Segment Numeric Display 


Low Current 


275 +.008 


Package Dimensions in Inches (mm) 
(7.0 0.2) 
.358 +.012 


291 cont 
(9.1 +0.3) 


jon .378 +.020 
(9.6 £0.50 
v 


|<- .020 +.002 
(0.5 +0.05) 





.012 +.002 


028 -.008 (0.3 +0.05) 


(0.7 -0.2) 050 (1.27) 





FEATURES 


¢ Current Consumption 2 mA 


* Direct Drive by CMOS Microprocessor, 
Gate and LSTTL Modules 


* Space Saving 
* Lower Assembly Costs 
* No Display and LED Driver Modules 


* Good Readability in Unfavorable Lighting 
Conditions 


* Climate Proof 

* High Packing Density 

* Gray Package for Optimal Contrast 
* Long Service Life 

* Shock and Vibration Resistant 


DESCRIPTION 


The HDN1075/1077 are one digit, seven 
segment, low current LED displays. The 
character height is 0.28" (7 mm). The displays 
are available in super-red. 


Applications include state-of-the-art industrial 
and consumer electronics, especially where 
low current consumption is required, i-e., 
portable applicances and battery-operated 
appliances. 


See graph numbers 1A, 2A, 4A, 5B, 7A, 9D, 
10A, 12A at the end of this section. 





HDN1075 
1 Cathode E 

2 Cathode D 

3 Common Anode 
4 Cathode C 

5 Cathode DP 

6 Cathode B 

7 Cathode A 

8 Common Anode 
9 Cathode G 

10 Cathode F 


f Ab 
1 ti) 
10 86 
.100 A = Common Anode 


(2.54 
( ) f Cb 


3 x .100 1 1 | 


(3 x 2.54) 10 86 HDN1077 


1 AnodeE 
2 AnodeD 
7 3 Common Cathode 
4 AnodeC 
5 Anode DP 
6 
vA 
8 
9 
1 


[J 


f 

g 

=<} 
SRR oF 
—= Plt 


odp 


Anode B 
Anode A 
Common Cathode 
Anode G 


e C dp O Anode F 
C = Common Cathode 





Maximum Ratings 


Operating Temperature (Top) .....cccccceceseeeesceseneeeseeseteeteenes O°C to +85°C 
Storage Temperature (Tyg) ....eccececeseeseeerseeeneeteteeeeneees —40°C to +85°C 
Lead Soldering Tempterature, 2mm from base (Tg) .......ceeeeceeeees 260°C 
Peak Forward Current per Segment or DP () (leqy) cece cssecsereeeeeeees 100 mA 
DC Forward Current per Segment or DP @) (Ip) ...c.ccccceeteteeteteeee 15mA 
Reverse Voltage per Segment or DP (Vp) ......ceeeeceececneeerteeseteeenteertees 6V 
Total Power Dissipation (Prot) ...cccccccececcteeeeeneeenteceeetecnetenteneeses 320 mW 
Notes: 


1. Do not exceed maximum average current per segment (see graph of peak 
forward current). 
2. Derate maximum average current above T ,=75°C at 0.5 mA/°C per segment. 


Characteristics (T,=25°C) 


Parameter 
Luminous Intensity 
per Segment (Digit Ave.) 


Symbol Min. Typ. Max. Unit 


2mA ly 180 260 ucd . 

5mA ly 1000 jicd 

20 mA PK: 1:4 

Duty Factor ly 1300 hicd 
Peak Wavelength APEAK 635 nm 
Dominant Wavelength 

(Digit Average) Apom 612 625 nm 
Forward Voltage 

per Segment or DP 

(lp=2 mA) Ve 1.8 V 
Breakdown Voltage 

per Segment (Ip=10 1A) Ver 6 15 V 
Thermal Resistance 

LED Junction to Pin Rinpin 180 °CMW/Seg. 
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Num. Displays 
Bar Graphs 





SIEMENS 


SUPER-RED HDN11050/11070 


0.39” (10 mm) Seven Segment Numeric Display 


Package Dimensions in Inches (mm) 
381 +.004)__ 
(9.7 +0.1) 


421 +.012 
(10.7 +0.3) 


' 
275 +,008 
(7.0 +0.2) 


.299 +.008 
(7.62 +0.2) 


236 <- 035 (0.9) 











FEATURES 


* Current Consumption 2 mA 


* Direct Drive by CMOS Microprocessor, 
Gate and LSTTL Modules 


* Space Saving 
* Lower Assembly Costs 
* No Display and LED Driver Modules 


* Good Readability in Unfavorable Lighting 
Conditions 


* Climate Proof 

® High Packing Density 

* Gray Package for Optimal Contrast 
* Long Service Life 

* Shock and Vibration Resistant 


DESCRIPTION 


The HDN1105/1107 are one digit, seven 
segment, low current LED displays. The 
character height is 0.39" (10 mm). The 
displays are available in super-red. 


Applications include state-of-the-art industrial 
and consumer electronics, especially where 
low current consumption is required, i.e., 
portable applicances and battery-operated 
appliances. 


See graph numbers 1A, 2A, 4A, 5B, 7A, 9D, 
10A, 12A at the end of this section. 


__ 503 +.008 


(12.8 = 





Low Current 


HDN1105 

Cathode G 
Cathode F 
Common Anode 
Cathode E 
Cathode D 
Cathode DP 
Cathode C 
Common Anode 
Cathode B 
Cathode A 


ae 
236 +.004 
(6.0 +0.1) 
| —--_t 
4 
028 
( 0.7) 


OOONDOARWNM — 


A = Common Anode 
a 
ce 
f b 
(commen ) 


fe [ 


odp 


_s 


: I. 020 +.002 
(0.5 +0.05) 


4x .100 


| (4X 2.54) HDN1107 


Anode G 

Anode F 
Common Cathode 
Anode E 

Anode D 

Anode DP 

Anode C 
Common Cathode 
Anode B 

Anode A 


6-dp 


DOOANDaASLWN — 


= 


C = Common Cathode 


Maximum Ratings 


Operating Temperature (Top) ....ccccccecccceeerretee terete setenieseeees O°C to +85°C 
Storage Temperature (Totg) ..ccccccccecececeeeteeertaciecessteeeeenenss -40°C to +85°C 
Lead Soldering Tempterature, 2mm from base (Tg) oo... cece ceeteneeneonees 260°C 
Peak Forward Current per Segment or DP () (leg) c.cececcccseceseessteteteteeneeen 100 mA 
DC Forward Current per Segment or DP (2) (Ie) oo.cccccsecccectetseetettesesetens 15mA 
Reverse Voltage per Segment or DP (Vp) oo... ccc ecee eee ct ecrercteceesertescsaenes 6V 
Total Power Dissipation (Proq) occccccccccescccereeeeceteetecienenectieseseesreseeees 320 mW 
Notes: 


1. Do not exceed maximum average current per segment (see graph of peak 
forward current). 
2. Derate maximum average current above T,=75°C at 0.5 mA/°C per segment. 


Characteristics (T,=25°C) 


Values 

Parameter Symbol Min. Typ. Max. Unit 
Luminous Intensity 

per Segment (Digit Ave.) 

2mA ly 180 260 pcd 

20 mA PK: 1:4 

Duty Factor ly 1300 pcd 
Peak Wavelength ApEak 635 nm 
Dominant Wavelength 

(Digit Average) DOM 612 625 nm 


Forward Voltage 

per Segment or DP 

(le=2 mA) Ve 1.8 V 
Breakdown Voltage 


per Segment (lp=10 HA) Ver 6 15 V 
Thermal Resistance ; 
LED Junction to Pin Rinspin 180 °CW/Seg. 


3-14 


SUPER-RED HDN11310/11330 


0.59” (13 mm) Seven Segment Numeric Display 
Low Current 


SIEMENS 


Package Dimensions in Inches (mm) HDN1131 
688 ele 1 Cathode E 
pet aie | (5 - (7 3 103) ~ : canner mses 
1229.20.13) 8 | cameo 4 Cathode C 
t ay aaa i 5 Cathode DP 
252 (6.4) .275 +.008 6 Cathode B 
(7 +0.2) 7 Cathode A 
eee 2 417 £012 8 Common Anode 
ae 9 Cathode F m 
(10.6 +0.3) A = Common Anode 10 Cathode G se 
an 
a ao 
_,||_ 012 #.002 Es 
(0.3 +0.05) f [| g | b = 
(emma) 





.599 +.008 


eteon) (15.24 +0.2) 








el] 4 [le 

=] 0.3] A] C—*odp 
291 (7.4) >| jx .049 (1.25) 
HDN1133 

Anode E 

Anode D 

Common Cathode 

Anode C 

Anode DP 

Anode B 

Anode A 

Common Cathode 

Anode F 

Anode G 


>| be 049 (1.25) 





10° C = Common Cathode 





FEATURES Maximum Ratings 


* Current Consumption 2 mA Operating Temperature (Top) ..ccccsccssssssssssestescsnesescescstecaracantansssseneees O°C to +85°C 
* Direct Drive by CMOS Microprocessor, Storage Temperature (Tapg) ..ecscccecueccecetetsenetenseeiereteeaneseeeees ~40°C to +85°C 
Gate and LSTTL Modules Lead Soldering Tempterature, 2mm from base (Ts) ...ceecceseseteteteneteeees 260°C 
. Peak Forward Current per Segment or DP (") (leqg) .ccccccceesccsccescsscceteeseseseeeees 100 mA 
e 
< space Saving DC Forward Current per Segment or DP @) (ip) ooo. ccc cccecsctescssseeteseceseseees 15mA 
Lower Assembly Costs Reverse Voltage per Segment or DP (Vp) ...ccscessccsssessessssesssesseesseessesssessseesseeeey 6V 
* No Display and LED Driver Modules Total Power Dissipation (Poy) ...ccccccccccsceccscesseesteseseseessssseetsteseseseetsesaeees 320 mW 
* Good Readability in Unfavorable Lighting Notes: 


Conditions 
* Climate Proof 
® High Packing Density 
® Gray Package for Optimal Contrast 
* Long Service Life 
® Shock and Vibration Resistant 


1. Do not exceed maximum average current per segment (see graph of peak 
forward current). 
2. Derate maximum average current above T,=75°C at 0.5 mA/°C per segment. 


Characteristics (T,=25°C) 


Values 
Parameter Symbol Min. Typ. Max. Unit 
Luminous Intensity 


per Segment (Digit Ave.) 


DESCRIPTION 2mA ly 180 260 cd 
The HDN1131/1133 are one digit, seven 5 mA Iv 1008 hed 
20 mA PK: 1:4 


segment, low current LED displays. The 


character height is 0.59" (13 mm). The Duty Factor Iv 1300 ped 
displays are available in super-red. Peak Wavelength APEAK 635 nm 
Dominant Wavelength 

Applications include state-of-the-art industrial (Digit Average) Neen 612 625 nm 
and consumer electronics, especially where Forward Voltage 
low current consumption is required, t.e., per Segment or DP 
portable applicances and battery-operated (Ip=2 mA) Ve 1.8 V 
appliances. Breakdown Voltage 

per Segment (lp=10 pA) Ver 6 15 V 
See graph numbers 1A, 2A, 4A, 5B, 7B, 9D, Thermal Resistance 
10A, 12A at the end of this section. LED Junction to Pin Rinspin 180 °CMW/Seg. 
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SIEMENS $surer-rED HLMP-2300/-2600 Series 
vELLow HLMP-2400/-2700 Series 
GREEN HLMP-2500/-2800 Series 


Package Dimensions in Inches (mm) 
HLMP-2300, -2400, -2500 


as .399 (10.16)max. 


200 (5.08) 


150 (3.81) oe 


=F 
244 (6.2) 
__t 
160 
(4.06) 


00 (2.54) typ. 


Light emitting area: .350 x .149 (8.9 x 3.8) 


HLMP-2350, -2450, -2550 


799 (20.32) max. 
f | 


.180 200 (5.08) _t 
(3.81) max. of 
020 (.5) 
.749 (19.05) 


q ¢ < q 
+ ELST SS 
(406) 1 23 45 67 8 


100 (2.54) typ. 


Light emitting area: .747 x .149 (19.0 x 3.8) 


HLMP-2600, -2700, -2800 


399 (10. ple max. 


sag 4 .299 . 62) 
ian 76 5 


ey (6.2) La q 
eee 2 g 


qJ 
.020 . 160 a | [ib | 


(5) (4.06) 
.100 (2.54) typ. a 
Light emitting area: .350 x .350 (8.9 x 8.9) 


LED Light Bars 


HLMP-2620, -2720, -2820 
je .799 (20.32) max. ->| 





— 
413 
(10.15) 


299 (7.62) 
typ. 


349 


150 (3.81) 


.749 (19.05) 16 15141312 1110 9 





.020 
(.5) 
100 (2.54) typ. 
Light emitting area: .747 x .350 (19.0 x 8.9) 


HLMP-2655, -2755, -2855 


ee .399 (10.16) max. 
a 


1349 399 .299 (7.62) 
(8.89) (10.16) typ. 


.349 (8.89) 


.244 (6.2) 
a f 
.020 160 


el 


(.5) (4.06) 
.100 (2.54) typ. 
Light emitting area: .350 x .350 (8.9 x 8.9) 


HLMP-2685, -2785, -2885 


349 .299 (7.62) 
10.15 | 
(8.89) (0 ) typ. 


16 15 1413 12 1110 9 


ie .799 (20.32) max. >| 


.749 (19.05) 


244 (6.2) 

4 
160 
(4.06) 


.100 (2.54) typ. ' 23 45 67 8 
Light emitting area: .747 x .350 (19.0 x 8.9) 











(5) 








FraTiinre 
TOAIUNERS 


¢ Large Bright, Uniform Light Emitting Areas ° X-Y Stackable 
© Excellent On-Off Contrast * Suitable for Multiplex Operation 
¢ Mounts Easily on PC Boards or Industry © IC Compatible 


Stencard SPD IP Sockets See graph numbers 1E, 2A, 3F, 5A, 6G, 8N, 9L, 10H, 11D 


at the end of this section. 
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Maximum Ratings 


Operating Temperature Range (Top)......... -20°C to +85°C 
Storage Temperature Range (Tsqa)........... ~40°C to +85°C 
Lead Soldering Temperature, 

1.6 mm from base (Tg) t=3'S oo... eee eeeeeeteereeeees 260°C 


Peak Forward Current/LED Chip (lgpeak), 
Ta=50°C, tp=2 ms 


Super-Red, Green ........cccccceccscccsccessceeseeeereseseeesaes 90 mA 

V@MOW sis. t desiiecehk heise tattoo aie 60 mA 
Time Average Forward Current/LED Chip, T,=25°C 

Super-Red, Green 0... cece cccccsceseesseecsceseeesseseeaes 25 mA 

NV GOW fen cseedsdei dates set daaces tee Reo pax kates eiaeges) erdnee es 20 mA 
Reverse Voltage/LED Chip (Vp) .........eecccccseercseteeteens 6V 
DC Forward Current/LED Chip (IF), Ta=50°C 

Super-Red, Green o.oo ccc cccecsscccccesessteccesssaeees 30 mA 

VGUOW eessseeciteeirees Goessii rie betas wea ek 25 mA 
Average Power Dissipation (Pror) Ta=25°C 

Super-Red, Green ou... cceccsescccesseeeeessseceesseeeaes 135 mW 

VGNOW cicccineis GSh Ri he A steeds 85 mW 
Notes: 


1. Super-red and green: derate above T,=25°C at 1.8 
mW/°C per LED chip. Yellow: T,=50°C at 1.8 mW/°C 
per LED chip. See Figure 2. 

2. See Figure 1 for pulsed operating conditions. 

3. Super-red and green: derate above T,=50°C at 0.50 
MmA/°C per LED chip. Yellow: T,=60°C at 0.50 mA/°C 
per LED chip. See Figure 3. 


Super-Red Characteristics (T,=25°C) 


Values 
Parameter Symbol Min. Typ Unit 
Peak Wavelength PEAK 635 nm 
Dominant Wavelength Apo 626 nm 
Forward Voltage 
lp=20 mA Ve 20 V 
Breakdown Voltage 
Inp=100 HA Ve 6 15 V 
Thermal Resistance Rthua 150  K/W per 
LED chip 
Luminous Intensity per 
Light Emitting Area 
HLMP2300 
Ip=20 mA ly 6 23 med 
lp=60 MA PK:1:3 ly 26 med 
HLMP2350 
lF=20 mA ly 13 45 med 
lrF=60 MA PK: 1:3 ly 52 med 
HLMP2600 
Ip=20 mA ly 6 22 mcd 
lp=60 MA PK: 1:3 ly 25 med 
HLMP2620 
lp=20 mA ly 6 25 med 
ip=60 MA PK:1:3 ly 29 mcd 
HLMP2655 
lp=20 mA ly 13 43 mcd 
lp=60 mA PK:1:3 ly 49 mcd 
HLMP2685 
Ip=20 mA ly 22 80 mcd 
Ip=60 MA PK:1:3 ly 92 med 
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Yellow Characteristics (T,=25°C) 


Values 
Parameter Symbol Min. Typ 
Peak Wavelength PEAK 583 
Dominant Wavelength Apo 585 
Forward Voltage 
|p=20 mA Ve 2.1 
Breakdown Voltage 
Ip=100 pA Vp 6 15 
Thermal Resistance Rhu 150 
Luminous Intensity per 
Light Emitting Area 
HLMP2400 
lp=20 mA ly 6 20 
le=60 MA PK:1:3 ly 24 
HLMP2450 
l-=20 mA ly 13 38 
Ip=60 mA PK: 1:3 ly 46 
HLMP2700 
l-=20 mA ly 6 18 
Ilp=60 MA PK:1:3 ly 22 
HLMP2720 
le=20 mA ly 6 18 
Ip=60 mA PK: 1:3 ly 22 
HLMP2755 
lp=20 mA ly 13 35 
Ip=60 MA PK:1:3 ly 43 
HLMP2785 
lp=20 mA ly 26 70 
Ip=60 MA PK:1:3 ly 85 
Green Characteristics (T,=25°C) 
Values 
Parameter Symbol Min. Typ 
Peak Wavelength PEAK 565 
Dominant Wavelength Apoy 572 
Forward Voltage 
I-=20 mA Ve 20 
Breakdown Voltage 
Ip=100 pA Vp 6 15 
Thermal Resistance Reng 150 
Luminous Intensity per 
Light Emitting Area 
HLMP2500 
|-=20 mA ly 5 25 
lp=60 MA PK:1:3 ly 28 
HLMP2550 
l-=20 mA ly 11-50 
Ip=60 MA PK: 1:3 ly 56 
HLMP2800 
|p=20 mA ly 5 25 
lp=60 mA PK:1:3 ly 28 
HLMP2820 
\p=20 mA ly 5 25 
Ir=60 MA PK:1:3 ly 28 
HLMP2855 
Ir=20 mA ly 11 50 
le=60 mA PK:1:3 ly 56 
HLMP2885 
lp=20 mA ly 22 = 100 
le=60 MA PK:1:3 ly 11 
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HLMP-2300/-2600/-2400/-2700/-2500/-2800 


SIEMENS 





FEATURES 


¢ 10 Element Display 

¢ End Stackable Module 

¢ Individual Addressable Anode and Cathode 
¢ Intensity Coded for Display Uniformity 

¢« Rugged Encapsulation 

¢ Choice of Colors 


DESCRIPTION 


The Red RBG-1000, Super-Red OBG-1000, Yellow 
YBG-1000, and Green GBG-1000 are 10 individual 
element bar graphs. The package is an one inch 
long, 20 pin dual-in-line type that can be end 
stacked as bar graph displays of various lengths. 


Applications include: bar graph, solid state meter 
movement, position indicator. 





RED RBG-1000 
SUPER-RED OBG-1000 
YELLow YBG-1000 
GREEN GBG-1000 


10 Element Bar Graph 


Package Dimensions in Inches (mm) 
.010 
->||< .04 (1.02) typ. (.25) 
.100 (2.54) typ. typ. 


DO CODOCOO0— 6% 


9.14) 30 (7.62) 


pe 


15 
|. 99 (25.15) ——+| (3.81) ) (6.08) 


Part Identification Location 


240 (6.10) 


Maximum Ratings 
Storage Temperature Range ......... cee eeeeeeeeees -20°C to +85°C 


Operating Temperature Range ........ eee -20°C to +85°C 
Continuous Forward Current 
RBG-1000 per Display ..0.......cccccecceeeeeeeerecttetteeeneeeens 200mA 
RBG-1006 per Elements...32)ticsnisinne iinet ie 20mA 
OBG/YBG/GBG-1000 per Display 2.0... cc ceeeceee eters 156mA 
OBG/YBG/GBG-1000 per Element ..........cccccecceteeeeseees 20mA 
Peak Inverse Voltage per EIEMENE 0... eee ceccceeesteeeeteeeeeensees 3V 
Derating Factor from 25°C wo... .ccccccceceseeeetserteneeneees 7.5 mW/PC 
Power Dissipation at 25°C occ ccccceccssssteseeeseseessaaeees 450mW 
Optoelectronic Characteristics (at 25°C) 
Parameter Typ. Max. Unit Test 
Condition 
Peak Wavelength 
RBG-1000 660 nm 
OBG-1000 630 nm 
YBG- 1000 585 nm 
GBG-1000 565 nm 
Forward Voltage 
RBG- 1000 i7 ° Bo: Vv [-=20mA 
OBG-1000 2.2 2.8 V le=20mA 
YBG-1000 2.4 30 .V Ip=20mMA 
GBG-1000 2.4 3.0 V ip=20mMA 
Reverse Leakage 0.1 100 =A Vp = 3V 
Luminous Intensity 
son clomont 
(Display Average) 
RBG- 1000 0.5 med — Ir=20mA/Seg. 
OBG-1000 2.5 mcd = |p=20mA/Seg. 
YBG-1000 2.0 med |p=20mA/Seg. 
GBG- 1000 2.0 med = Ip=20mA/Seg. 
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Top View 
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Light Band Display 


No endorsement or warranty of other manufacturer's products is intended 
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SIEMENS 





FEATURES 


® 10 Element Display 

* End Stackable—-Package Interlock for 
Alignment 

*® Matched LEDs for Uniform Display 

Anode and Cathode, Individually 

Addressable 

Intensity Coded for Display Uniformity 

Wide Viewing Angle 

Rugged Encapsulated Construction 

Standard Dual-In-Line Package 

High On-Off Contrast, Segment to 

Segment Hue Coded for Uniformity 


¢ Choice of Four Colors 


DESCRIPTION 

The Red RBG-4820, Super-Red OBG-4830, 
Yellow YBG-4840, and Green GBG-4850 have 
10 individual linear elements per bar display. 
These linear displays are designed to show 
information in easily recognizable bar graph 
form. 


They are end stackable for expanded display 
lengths. The package interlock ensures that 
each bar graph will align accurately and 
correctly with the next one. 


Applications include solid state meters, 
position indicators, and instrumentation. 





RED RBG-4820 
SUPER-RED OBG-4830 
YELLow YBG-4840 
GREEN GBG-4850 


10 Element Linear Display 


Package Dimensions in Inches (mm) 


399 


(10.16) Product Marking 


240 +.010 
- 160 (4.06 
Max. J 1 +28) a esa lee oe 
ar 


Element 1 


Element 10 


015 


tS 638) 


_yl|_. .015 (.38) 
299 (7.62) 


Maximum Ratings 


Storage/Operating Temperature Range ......... eee -20°C to +85°C 
Lead Soldering Temperature, t=3 sec. 

(.063" below seating plane)... cc cece ects eere eres eenereereetevenes 260° 
Continuous Forward Current 

Red, Super-Red, Green ooo. cccccecccscecccsseeeerstrenetteceerteesnerees 30 mA 

NCNOW 2. 25 ih Cees Sis te tadic edna tbiastagassikels Gheraass ante av etouh 20 mA 
Peak Reverse Voltage per LED ooo... cece ete rnrecennenerrercrens 3V 
Derating Factor from 25°C ......cccceccecctseeseetteeeeetereteteteieseencrens 7.5 mW/PC 
Power Dissipation at 25°C ooo... ccccceccccccceccccceeeeeseeteeetesenssenseeees 450 mW 


Optoelectronic Characteristics (T,=25°C) 


Parameter Min. Typ. Max. Unit Condition 
Peak Wavelength 
Red 655 cd 
Super-Red 635 icd 
Yellow 583 pcd 
Green 566 pcd 
Dominant Wavelength 
Red 645 nm 
Super-Red 626 nm 
Yellow 585 nm 
Green 571 nm 
Forward Voltage/LED 
Red 1.6 2.0 V |p=20mA 
Super-Red 2.1 25 V Ip=20MA 
Yellow ao 26 V Ip=20mA 
Green 2.1 25 V lp=10mMA 
Reverse Voltage/LED 
Red 3 12 V Ip =100 pA 
Super-Red 3 30- V Ip =100 pA 
Yellow, Green 3 50 V lp =100 pA 
Luminous Intensity/LED 
Red 500 pcd ip=20mA 
Super-Red 2500 picd |-=20MA 
Yellow, Green 2000 picd lp=20MA 
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| Pin | Function | Pin | Function _| 
[1 | Anode 1 11] Cathode 10 | 
[16 | 
19 | 


Top View 


20 19 18 17 16 15 14 13 12 11 





| 3 | Anode 3 _| 
| 4 | Anode 4 _| 
| 5 | Anode 5 _| 
| 6 | Anode 6 _| 
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No endorsement or warranty of other manufacturer's products is intended 
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Bolative spectral emission Ipe,=f(A); Ta=25° i V(A)=standard eye response curve 
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3A Forward current lp=f(V-), Ta=25°C 
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3D Forward current |-=f(V-), Ta=25°C 
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3B Forward current I-=f(V-), Ta=25°C 
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3C Forward current l-=f(V_), Ta=25°C 
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7A Luminous intensity ly=f(!-), Ta=25°C 
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8B Permissible pulse handling capability 
Ie=f(te), Ta=25°C; Duty cycle D=parameter 
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8E Permissible pulse handling capability 
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8A Permissible pulse handling capability 
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8H Permissible pulse handling capability 
lr=f(tp), Ta=25°C; Duty cycle D=parameter 
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Viewing s t 
Rackage Package Outline Part Number Color Lens 2: ea Angle iets cols 
& Type 
Pere |_med | ma | 
Super- Red 
LS S$260-DO fed aiixea 635 
SMT-SOT- Yellow 
23 LY $260-DO Yellow diffused 586 
i 
Green a0 ; 
LG $260-DO Green ' 565 
diffused 
SMT-SOT- Super- Galitess 
23 MULTI- LUS250-DO_ | red/ orn 635/565 
® diffused 
LED green 
Super- Red 
LS S269-BO fed diffused 635 
SMT-SOT- Yellow 
23 LY S269-BO Yellow : 140 20.16 
diffused 
Low current | 
Green 
LG $269-BO Green diffused 
LSG K370-LO 635/565 32 (210) 
T1 (3 mm) 
Super- 
tae a ) } ESP K970-KO | redipure cores | easiss7 | — 
LeD® green 
20 (26.3) 
Orange/ 
LOP K370-KO | pure 610/557 
i green 
= | iB 
LH 3344-QO Red clear 25 | 150 (269), | 150 (269), 
T1 (3mm) Se Aaa 660 
LH 3364-LO diffused 40 (210) 
| LS 3341-KN 
LS 3341-M Super- 
R | 
LS 3341-N red ecgeet:. |) -8oe 
ae 3341-MQ 
pameernae: (90 1 ror 
LY 3341-L Yellow 
T1 (3 mm) LY 3341-M Yellow spar 586 
LY 3341-LP 
LG 3341-JM 
LG 3341-L 
G 
ery reen Green clear | 565 
| LG 3341-LP i 
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Page 


4-47 


4-38 


4-19 





LED Lamps 














|p T 
| Viewing Luminous Intensity 
$s t 
"3 asi Package Outline Part Number Color Lens a ches Angle ee | Page 
1? Degrees | 
med mA 
em Ee — ee + 1. sith 
LS 3340-KN Rigen 
LS 3340-M Super- 16-32 
LS 3340-N red pod clet ~ || eee 25-50 
LS3340-MP 16-80 
LO 3340-KN 63-20 
LO 3340-M Orange 10-20 
Lossao-me | C799 | lear me 10-80 
LO 3340-N 16-32 
T1 (3 mm) 7 50 4-29 
LY 3340-JM Fee 
LY 3340-L Yellow 10-20 
LY 3340-M Melo clear “ee 16-32 
LY 3340-LP 10-80 
LG 3330-KN ene 
LG 3330-L Goibil 10-20 
LG 3330-M Green oe OSS. eas 16-32 
LG 3330-N 25-50 
LG 3330-LP 10-80 
eevee 4 
LR 3360-DG 0.4-3.2 
LR 3360-F Red 1-2 
Red ; 660 
emer: ape bi as 
LR 3360-FJ 1-8 
fee oe | ne a 
LS 3360-HL ee 
LS 3360-J Super Red 636 4-8 
LS 3360-K Red diffused 6.3-12.5 
LS 3360-KN 6.3-50 
LO 3360-HL 25-20 
LO 3360-J Orange 4-8 
LO 3360-K Orange | diffused pio 63-125 
T1 (3 mm) LO 3360-JM 70 4-32 10 4-22 
ml 
LY 3360-HL Fizese 
LY 3360-J Yellow 4-8 
LY 3360-K Yellow | diffused oe 63-125 
LY 3360-JM 4-32 
L —— 
LG 3360-GK ieAas 
LG 3360-J Green 4-8 
LG 3360-K Green | diffused eee 6.3-12.5 
LG 3360-JM 4-32 
-| 
Pure Green 
LP 3360-GK green dittusad 557 1.6-12.5 
$2 el 
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LED Lamps 


LED Lamps 


Package : 
& Type Package Outline Part Number 


LS 3380-FU 
LS 3380-H Red - 
LS 3380-J diffused 
LS 3380-HL 
LY 3380-FJ 
LY 3380-H Yellow 
T1 (3 mm) LY 3380-J Yellow diffused 
LY 3380-K 
LY 3380-HL 
LG 3380-GK 
LG 3380-H Green 
LG 3380-J diffused 
aera =| EA) ussite 


LS 3369-EH Red 
LS 3369-FH diffused 















































T1 (3 mm) 
Low current 


LY 3369-EH 
LY 3369-FH 


Yellow 
diffused 





Yellow 



































Tt (3mm) LSG 3331-JO 
MULTI- ia 
LED™ LSG 3351-HO 
T 15/4 Hyper- 
(5mm) red Red 
LSaperLe diffused 
T 13/4 Colorless 
lus 5420-MQ 
LS 5420-P 
LS 5420-Q nia Red clear 635 
; LS 5420-R 
jpameaemere | ) LS 5420-PS 
T1574 LY 5420-MQ 
(5 mm) LY 5420-P Yellow 
LY 5420-Q Yetlow clear SEG 
LY 5420-PS 
LG 5410-MQ 
eee Colorless 
LG 5410-Q Green 565 


LG 5410- chee 


| | | ts anaes | A L 








LED Lamps 









































1 _ T - — 
Viewing Luminous Intensity 
r Segment 
Peta Package Outline Part Number Color Lens é tes Angle iis | Page 
Degrees ae mA 
ws i + pe. 
LS 5421-NR 25-200 
LS 5421-Q Super- 63-125 
LS 5421-R red Hedslear | eee 100-200 
LS 5421-QT 63-500 
es ae Z ———— 
LY 5421-NR 25-200 
T 1974 LY 5421-Q Yel Yellow ee 63-125 
(5 mm) LY 5421-R clear 20 100-200 10 4-35 
| ) LY 5421-QT 63-500 
LG 5411-NR 25-200 
LG 5411-Q Coloriass 63-125 
LG 5411-R Green élenr 565 100-200 
LG 5411-S 160-320 
LG 5411-QT 63-500 
| L L 
LR 5360-DG 0.4-3.2 
LR 5360-F Red 1-2 
R ; 66 
LR 5360-G ed diffused . eae 
LR 5360-FJ 1-8 
L + ' 
LS 5360-HL 2.5-20 
LS 5360-J ¢ ous 4-8 
uper e 
LS 5360-K tea difucad 635 6.3-12.5 
LS 5360-L 10-20 
T 134 LS 5360-KN 6.3-50 
; ——— —— -——_——_ 
LY 5360-J Val 4-8 
‘ellow 
LY 5360-K Yellow diffused 586 6.3-12.5 
LY 5360-JM 4-32 
LY5360-L 10-20 
t —— 
LG 5360-GK 1.6-12.5 
LG 5360-H 2.5-5 
LG 5360-J Green hee 565 4-8 
diffused 
LG 5360-K 6.3-12.5 
LG 5360-JM 4-32 























LED Lamps 
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LED Lamps 











































































7 ee 
‘a Viewing Luminous Intensity 
er S ent 
Recknde Package Outline Part Number Color Lens peak Angle ae 
& Type nm D 
egrees 
| se e | 
LR 5460-DG 
LR 5460-F Red 
LR 5460-G Hed diffused 660 
i LR 5460-FJ 
LS 5460-HL 
LS 5460-J é fa 
uper- el 
ES eaeo-K red diffused 26 
LS 5460-L 
LS 5460-KN 
T 15/4 [ 
aD) LY 5460-HL 
LY 5460-J i 
ellow 
LY 5460-K Yellow diffused 586 
LY 5460-JM 
LY 5460-L 
hs 
LG sees (eb 
LG 5460- 25-5 
_. | Le 5460-J Green sek : 565 4-8 
) LG 5460-K 6.3-12.5 
"| LG 5460-JM 4-32 
Rear 
LR 5480-CF 0.25-2.0 
LR 5480-E Red 63-1.25 
LR 5480-F ned diffused eee 1-2 
LR 5480-DG 0.4-3.2 
r or ————— i See asi 
LS 5480-GK 1.6-12.5 
LS 5480-J Super- Red 635 4-8 
LS 5480-K red diffused 6.3-12.5 
3 LS 5480-JM 4-32 
T 17/4 
eon LY 5480-GK 2 1e125 | '° ie 
LY 5480-J Yellow 4-8 
LY 5480-K Yellow li gitused See 6.3-12.5 
LY 5480-JM 4-32 
- 7 
LG 5480-GK 1.6-12.5 
LG 5480-H Gian 25-5 
LG 5480-K Green diffused 565 6.3-12.5 
LG 5480-L 10-20 
LG 5480-JM 4-32 
[hts a a fe 1 








LED Lamps 




































































Viewing Luminous Intensity 
er Segment 
. ag Package Outline Part Number Color Lens “s — Angle sees Page 
yp Degrees ned 
LS 5380-FJ 1-8 
LS 5380-H Super- Red 635 2.5-5 
LS 5380-J red diffused 4-8 
LS 5380-HL 2.5-20 
T134 LY 5380-EH 0.63-5 
LY 5380-H Yellow 25-5 
(5mm) ; LY 5380-J Yellow diffused 586 140 48 10 4-33 
a ) LY 5380-GK 1.6-12.5 
LG 5380-FJ 1-8 
LG 5380-H Green 2.5-5 
LG 5380-J Green| diffused naa 4-8 
LG 5380-HL 2.5-20 
LS 5469-EH Super- Red 635 0.63-5 
LS 5469-FH red diffused 1-5 
: ‘ + 
(mm Zee ) r See. eles [ee 586 50 or ie 4-36 
L iz aa LY 5469-FH diffused 1-5 
ow current 
LG 5469-EH Green 0.63-5 
| te s4co-FH | Se | Gittused ica 1-5 
aa 1 
T1374 ; Super Colorless 
ee — ) a a ar red and ee 635/565 | 50 Lo 10 4-52 
i - ‘s ‘ Zz 
LED® wees diffused | 
t ie = 
LS K380-LP 10-80 
LS K380-N Super- 25-50 
LS K380-P red Be 7 40-80 
LS K380-NR 25-200 
LO K380-LP 10-80 
LO K380-N Orange 25-50 
LO K380-P Orange | clear oie 40-80 
LO K380-NQ 25-125 
T1 (3mm) | LY K380-LP 10-80 ae 
ARGUS® = LY K380-N ics Yellow ee 25-50 
LY K380-P clear 40-80 
LY K380-NR 25-200 
4 EL __| 
LG K380-LP 10-80 
LG K380-N 25-50 
LG K380-P Green Green clear | 565 40-80 
LG K380-NR 25-200 
LP K380-KO Pure Colorless 557 





aie 





























oak green ie 

















10 (63) 
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LED Lamps 


LED Lamps 





































































































































ae 0 
Viewing Luminous Intensity 
is a Package Outline Part Number Lens - Angle se aca | Page 
| Degrees ar ‘mh 
LS K382-RO Red clear 635 
LO K382-RO |} Orange | Orange 610 
| clear | 
T1 (3 
Super LY K382-RO | Yell nevOW 586 = a se Bia 8 
ARGUS® . hid clear (2100) 
LG K382-RO Green clear | 565 
LP K382-PO Pure Colorless 557 
green clear | | 
LS K389-FO ee Red ee) 635 5 (21) 
T1 (3mm) fa T 
Lowcurrent Yellow —_ 2 4-45 
ARGUS® See | LY K389-FO Yellow dear 586 
—— ‘Tas 
LG K389-FO Green Green clear | 565 
LSG K370-LO 635/565 
T1 (3 mm) Super- 
MULTI- red & Colorless 
LED® . LSP K370-KO pure aléar 635/557 _ 15 4-38 
ARGUS” green 
20 (26.3) 
ra 
Orange 
LOP K370-KO | & pure 610/557 
green 
aie { | a = cal 
T1 (3 mm) ‘ 160 
MULT LSG K372-RO 635/565 (2100) 
LED“ Colorless _ 50 4-39 
Super 6 clear 
ARGUS” LSP K372-PO 635/557 100 (240) 
| js = 
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LED Lamps 























































Luminous Intensity 
per Segment 
Page 
































Viewing 
Package Package Outline Part Number Color Lens fees Angle 
& Type nm 
Degrees 
LR B480-BD 
LR B480-C Red pa at 660 
LR B480-D ee 
LS B480-EH 
LS B480-G Super- Red, partly 635 
LS B480-H red diffused 
= _| | tse | 
LY B480-EH Yellow 
LY B480-G : 
LY B480-H Yellow ele 586 
LY B480-GK ve 
LG B480-EH Green, | 
LG B480-G partly 
ta B4aso-H | SP | Gittused cia 
LG B480-GK 
LR H380-BD Red, partly 
LR H380-C Red diffused 660 
LR H380-D 
LS H380-EH 
LS H380-G Super- a ts 635 
LS H380-H red 
St DD) tsteeo-c 
Cylindrical 
(5mm) LY H380-EH Yellow 
LY H380-G ; 
Yellow partly 586 
ry need diffused 
LY H380-GK 
LG H380-EH Gieea | 
LG H380-G : 
LG H380-H Green es 565 
LG H380-GK 
Rectan- Colorless 
gular — yf LU B371-FJ me clear, oP 
MULTI- = 7 i} | LU B371-GK rasa partly 565 
Leo ® g diffused 
ee —+— aa 100 
ee Colorless 
Cylindrical LU H371-FJ Super- clear, 635 
MULTI- = | | red & 
LED ® LU H371-GK Kaen partly 565 
g diffused 
ie, 
1 diode LR Z181-CO 
2 diodes LR Z182-CO 
3 diodes LR Z183-CO 
4 diodes LR Z184-CO 
5 diodes LR Z185-CO Red 
6 diodes LRz186-co | Red diffused een sae 
7 diodes LR Z187-CO 
8 diodes LR Z188-CO 
9 diodes LR Z189-CO 
10 diodes LR Z180-CO 

















10 4-26 

| 
1-8 
1.6-12.5 

10 4-52 
1-8 
1.6-12.5 























i 








; 
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LED Lamps 


LED Lamps 













































































i 7 7 T 
Viewing Luminous Intensity 
Ss t 
. Te Package Outline Part Number Color Lens ‘ a Angle acini Page 
[ | sal eat med mA | 
1 diode Yellow yellew 586 100 20.25 10 4-54 
LY Z181-CO : diffused as 7 
| 1 diode LG Z181-CO aii a t 
2 diodes LG Z182-CO 
3 diodes e LG Z183-CO 
4 diodes LG Z184-CO Green 
5 diodes La zies-co | M8" | diffused | 565 “ Soe een ees 
6 diodes LG Z186-CO 
8 diodes LG Z188-CO 
10 diodes I LG Z180-CO | 
Super- Red i 
LS U260-EO real dijftueed 635 
a | 
Miniature Yellow 
(1 mm) LY U260-EO Yellow ditused 586 60 20.63 10 4-51 
Green 
LG U260-EO Green diffused 565 
RL50 Water Clear 
Miniature, 
axial leads Red 
Ri Diffused 
Red & 
RL55 Red Diffused 660 50 
Miniature, - 7 22.0 
axial a ee Yellow 
leads, high YL56 Yelllow Didused 585 10 4-57 
domes lens r 1 40° ener ee | 
GL56 Green een 565 21.0 
Diffused 
L | 
RRL-5601 20.3 | 
2 ————— 
ere ee RRL-5621 Red Sa j 650 20 206 5V 4-59 
RRL-5641 21.0 Is. 
one oe | 
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SIEMENS LED LAMP ACCESSORIES 


Mounting Clip & Collar for T134 (5 mm) LED 
Q 62901-B64, Clear and Q 62901-Bé65, Black 








| ~— 04.69 +.5 
@4.69 


+.05 er «26.9 +.025 
73 | ke 
3.86 
+.05 
; f 
j 2.28 


63 5x 45°! 
NS 2G 4.19 +.15 








Mounting Clip & Collar for T1 (3 mm) LED 
Q 62901-B61, Clear and Q 62901-B62, Black 


| @4.6 +.05 = 


03.8 
02.9 4052 i 


P Q6.2 +.2 7 


a 





ari 04.28 +.2 tr 
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LED Lamps 


Right Angle Mount Angular Mount 








Q 62902-B156-F222, Black Q 62902-B155-F222, Black 
Cathode 
Reflector for Reflector for 
713% (5 mm) LED T1 (3 mm) LED 
Q 62902-B141-F222, Q 62902-B154-F222, 
Polished Polished 
472 
(12) 
Aas) 2 
(2) 
(11) 
nh S208 92.9 
(9) Max 
a7 yy | 


(5) 
276 aa ; 
{7) L .433 =i 
3.2 


(11) 




















LED LAMP ACCESSORIES 
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LED Lamp Part Numbering System 


New LED type designation system 


The range of Siemens light emitting diodes has received new type designations and ordering codes. The new type designation 


now indicates the most important characteristics of an LED. 


LED type designation system 





























Wavelength Emission Color Type 
4 peak typ. 3 3mm round (standard version) 
M 635/557 nm super-red/pure green 5 5mm round (standard version) 
T 635/586 nm super-red/yellow B 2.5 x 2.5mm rectangular (symbo! LED) 
U 635/565 nm super-red/green H 4mm round (symbol LED) 
Vo 635nm super-red/super-red S SOT-23 package SMIT-LED 
W 565nm green/green U 1mm Mini-LED 
B  467nm SIC blue Z 2mm round (array version) 
P  857nm pure green K 3mm ARGUS®-LED/Super ARGUS®-LED 
G  565nm green T PL-CC-2 package SMT-TOP-LED™ 
Y  586nm yellow 
O 610nm orange 
S  635nm super-red 
R 66nm GaAsP red 
H 66nm hyper-red 
i 
Product 
L-light emitting diode 
I Tel 
LS! |3/3/6,0|-|KIN | 





—I 





[Length of leads 





LED Lamps 











3 <30 mm with stand-off ; ; ; 
4 <30 mm without stand-off Luminous intensity groups 
5 gull-wing leads 
6 J-leads A 0.1to0.2 P 40 to 80 

B 0.16 to 0.34 Q 63 to 125 
Case Viewing angle (typ.) C 0.2510 0.5 R 100 to 200 
1 colorless clear 15 to 30 degrees D 041008 S 160 to 320 
2 colored clear 15 to 30 degrees E 0.63 to 1.25 T 250 to 500 
3 colorless clear 30 to 70 degrees F 1to2 U 400 to 800 
4 colored clear 30 to 70 degrees G 16to3.2 V_ 630 to 1250 
5 colorless diffused 40 to 80 degrees H 25to5 W 1000 to 2000 
6 colored diffused 40 to 80 degrees J 4to8 X 1600 to 3200 
7 colorless diffused >80 degrees K 63 to 12.5 Y 2500 to 5000 
8 colored diffused  >80 degrees L 10 to 20 Z  >5000 
(SOT-23 requires no angle) M_ 16 to 32 O open top 

N 25 to 50 
Special versions 
1 aspherical lenses Value of standard LEDs in luminous intensity 
2 high-current LED ly in med. 
3 GaAlAs single hetero LED 
4 GaAlAs double hetero LED Value of ARGUS LEDs in luminous flux 
7 resistor LED ®@y in mim. 
8 constant current LED : 
9 low-current LED 


Array versions: digit 4=Z 
Number of lamps per array 








Explanation of example: 
LS 3360-KN L Light emitting diode 

: Emission color: super-red, Apeak=635 nm (typ.) 
Standard version: 3 mm 

Length of leads <30 mm with stand-off 

Colored case, diffused; viewing angle 70 degrees (typ.) 
No special version 


KN — Luminous intensity of family group, minimum 6.3 mcd, maximum 50 mcd 


ODWwW M 
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Grouping of luminous intensities (I,) 


The different luminous intensities throughout one type family are grouped according to the following plan 
(/g = 10 mA)”: 





6,3...12,5 path 25...50 














Group 








lv 
mcd 














') For blue LED: /- = 20 mA; 
ARGUS LED: Luminous flux bv in mim at Ip=15 mA (at low current |p=2 mA). Super ARGUS, |-=50 mA. 


Matching factor of brightness—Single-color LEDs/MULITLED 





| Ivmin/Ilvmax, Phivmin/Phivmax 4 












ill one packing unit within one LED 





1 


LEDs 4/2 | ~ 
ae 
















MULTILED Ale: ‘1/3 
MULTILED, with pure green 4/2" 4/4’ 
LU 5351-GL, LU B371-FJ, LU H371-FJ ‘1/2 1/4 








LU 5351-JM, LU B371-GK, LU H371-GK 


LU $250-DO 















The brightness of the darker chip in one package determines the brightness group of the LED. 
In case of MULTILED with two chips of the same color, the mean value of the chips determines the brightness of the LED. 


Soldering conditions for LEDs 


When soldering the component into position, make sure that it is not thermally overloaded. 
The maximum junction temperature may only be exceeded briefly (for no more than 1 min.). 
Maximum permissible soldering temperatures and soldering times are: 


Types Dip, wave and drag soldering 


Temperature of] Max.perm.| Distance 












iron soldering Reflow soldering 


(with 1.5 mm iron tip) 












Temperature Max. perm] Distance 






































Temperature Max. 
the soldering soldering | between solder] of soldering soldering | between solder| of soldering transit time 
bath time joint and case | iron time joint and case | zone ; 
235°C 8s ‘ Z 
3mm dia 260°C Bie 22mm 300 °C 35s 22mm 
5mm dia ; | | 
Symbol LED 235 °C 8s % z= 7 
Two-colorLED | 260°C 5s puree cine a ee ee 
235 °C 58 ae 
LED arrays B60 SC Eee =2mm 300 °C 35 =2mm = al - 
| 260°C 10 
SOT-23 LED 260 °C [s s lie . - 
® 215°C 30s 
SMT-TOP-LED Preheating: Approx. 
{ | LL —_ [ 15u-0 Liimin 
Cleaning solvents for soldered-in LEDs 
Organic solvents consisting of alcohols or hydrocarbon- or solvent mixtures be used which contain chlorinated 
fluorides or a mixture of both groups are suitable for hydrocarbons or ketones. This type of solvents may 
cleaning soldered-in LEDs. In no way should solvents attack or corrode the display housing or casting. 
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Lamp-—Tape and Packaging 


Light emitting diodes are available in taped form. 
Packaging of LEDs on continuous tapes is 
based on IEC standard 286.2. 


The component tapes are wound on reels and 
supplied in boxes containing two reels each. 
One reel consists 1000 pieces of the 5 mm type 
or 2000 pieces of the 3 mm type. 


—e AD Cathode Lead: 1 
NN Anode Lead: 2 






For components with 2.54 mm lead spacing add 
“E7500” to the last position of the part number, 
e.g., LR 5460-DG E7500. 


For components with 5.08 mm spacing add 


t 
“E7501” to the last position of the part number, += Direction of unreeling 
e.g., LG 5460-GK E7500. Sa 


a fine | mm] inch | 


WwW Carrier tape width .709 18 +.039 +1 
-.020 0.5 


W, Sprocket hole position 354 +.030 +0.75 
-.020 0.5 
r 3 a 


0.9 max. 























SS a al 
hold down tape 
Sprocket hole center to bottom of component 
+0.5 


Sprocket hole center of seating 630 16 +.020 
plane 


Hy Sprocket hole center to top of component 1.268 max. 32.2 max. 
body 
















Component lead pitch .100 or 2.54 or +.024 +0.6 

.200 5.08 -.004 0.1 
Maximum deviation of component in tape +.040 +1 
plane 


Maximum deviation of component vertical to 
tape plane 
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LED Lamps 





Packaging of Surface Mount LEDs 


LED in SOT 23 and TOP-LED packages are avail- 
able on continuous tapes— IEC publication 40 
(secretariat) 458 applies. 


The 8 mm broad tape is wound on an 18 cm or 33 
cm film reel. The reels have either 3000 or 10,000 
components. 


“t+ | 
Cross section 
reference level 
| 








Top of Component 





~=— Direction of unreeling 


















































Blister Tape 
Dimensional Table for Blister Tape 
[ Designation Symbol Dimensions in inches (mm) Notes 
—— 
Tape width | Ww 315: +.012 (8 +.3) — | 
fe a = ee we = 
Carrier tape thickness t .012 max. (.3) _ 
fis Rites eas ea a I 
Pitch of sprocket holes Po .157 + .004 (4+.1) Cumulative pitch error +.2 mm/ 
10 pitches 
Diameter of sprocket holes Do 039 +.008 (1 +.2) — 
Distance of sprocket holes E .069 +.004 (1.75 +.1) — 
F .138 + .002 (3.5 4.05) Center hole to center compart- 
Distance of components pos ment 
Po .079 +.002 (2 +.05) 
Distance compartment to com- P3 .157 (4) — | 
partment 
K .098 max. (2.5) Exact dimensions are given with 
t— t : component dimensions 
Compartment dimensions | 2 15° max. 
Bix Ro .012 max. (.3) 
Ho | 012 +.004/-.002 (0.3 +.1/-.05) Between inner side of the com- 
partment bottom and reference 
L level for measuring Ap, Bg 
ae 
r Ao The tolerances are chosen so that the components can only move within | 
Compartment Bo permissible limits, yet still be easily removed from the tape. 
r 
Hole in compartment D, | 039 +.008/-.002 (1 +.2/-.05) Tolerance to the center of the 
sprocket hole: .1 mm 
alish: as 
Width of fixing tape W, .217 typ. (5.5) Fixing tape shall not cover 
d jae max. (.1) sprocket fivies, ui pioifuGE 
SRA Ren + ; beyond carrier tape so as not to 
Device tilt in compartment | aoe 15° max. exceed maximum tape width 
Minimum bending radius — a 1.184 min. (30) _— 
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SIEMENS 


FEATURES 

® Pure Blue Light (480 nm) 

* Clear T1% (5 mm) Plastic Package 
¢ 1" Minimum Lead Length 

* High Brightness 

® TTL Compatible 


DESCRIPTION 


The LB 5410 is a Silicon Carbide (SiC) LED, 
emitting a pure blue light from a clear T1% 

(5 mm) plastic package. The LB 5410 is ideal 
for such applications as: spectroscopy, 
calibration, and light sources in medical 
equipment. 





LB 5410-HO 


Blue T1% (5 mm) LED Lamp 





Package Dimensions in inches (mm) 





















Surface not flat 
ae hae 307 (7.8) 
i 16 ( 5 ) 031 (0.8 —— 
£20 08) 7 eeu?) t 
200 (5.1 
Ceo 4a, 
071 (1.8) | |. pore 
O47 (1.2) 1.140 (29) 354 (9.0) 
; 1.061 (27) ™ 1392 (8.2) 74 
Maximum Ratings 
Operating Temperature Range (Top) .....scescesereeeneeees -55°C to + 100°C 
Storage Temperature Range (Toqq) ...ccsecceseeseeseeeeeeeeees -—55°C to + 100°C 
Junction Temperature (Ty) o..ccccccccececsseceeceeeseeteenecueneesteneeeeneeens + 100°C 
Forward Current (le) ...ccccceccecsceccecseeeseeseeceeceteeereeseecreseteneeseeeneeesees 50 mA 
Surge Current (ley) tp=10 US oo. ccc cecceecceeeceeeeecreeeseeeeeeseeneeetensenaes O.5A 
Reverse Voltage (Va) ....ccccccecsesceseceseseeneeneceecesecsecuasiesseeaecasesaecaecaeeneeees 5V 
Power Dissipation (Pror), Ta=25°C oo. cece eereeeeeeeetetetereneenees 180 mW 
. Thermal Resistance, Junction-to-Air (Rypya) .-ccccecccecsseeseeseeesees 400 K/W 


Characteristics (T=25°C) All values typical unless otherwise noted. 


Parameter Symbol Value Unit Condition 
Peak Wavelength ApeaK 467 nm |-=20 mA 
Dominant Wavelength vom 480 nm |-=20 mA 
Spectral Bandwidth, 50% Ar 75 nm Iretmays 

|-=20 mA 
Viewing Angle, 50% |, 20 35 Deg. 

Forward Voltage Ve 3.7 Vv |-=20 mA 
(max.) Ve 4.0 Vv |-=20 mA 
Switching Time |-=100 mA, 
ly, 10% to 90% te 800 ns tp=10 ps, 
l,, 90% to 10% te s00 ns  R=50Q 
Luminous Intensity* ly 6(21.6) mcd |-=20 mA 


* Luminous intensity factor of l, of one packaging Unit Iygax/ hyn 22 


See graph numbers 1, 2J, 3C, 4C, 5B, 6B in the back of this section. 
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LED Lamps 





SIEMENS 





FEATURES 

® Green Diffused Lens 

® Miniature Size 

® 0.100" (2.54 mm) Lead Spacing 

® End Stackable to Arrays of Any Length 
® i/C Compatible 


DESCRIPTION 


The LG Z18X series are green gallium ars- 
enide phosphide LED solid state lamps, single 
and arrays. They have a green plastic encap- 
sulation formed as a lens where the light is 
emitted. The single lamps or arrays may be 
used individually or stacked together to form 
arrays of any length. Typical applications 

are position indicators such as meters and 
scales. 


Maximum Ratings (Individual Diode) 
Operating/Storage Temperature 


Range (Top, Tgtg) veeeceeesereee -40°C to +80°C 
Junction Temperature (Ty)... ee 100°C 
Forward Current (le) .....cceceeeeesereeeneee 30 mA 
Surge Current (l_y), t$10 Ws. O5A 
Reverse Voltage (Va) oo. ecceceeeesecereetesneees 5V 
Power Dissipation (Pro), Ta=25°C ........ 90 mW 
Thermal Resistance 

Junction to Air (Rriuia) cece 750 K/W 


Note: 
Soldered on PC board: pad size 216 mmé# 


| sINGLE LG Z181 
2 to 6 DIODE ARRAYS LG Z182—186 
8, 10 DIODE ARRAYS LG Z188, 180 


Green Miniature LED Lamp 


Package Dimensions in inches (mm) 


094 (2.4) 


083 (2.1 i: 


<_ 


086 (2.2) 
079, (2.0) 


Es 


112 (2.84) 
“oss (2.24) 


126 (3.2) 
.110 (2.8) 





079 (2.0) 
071 (1.8) 


[ oe 


039 (1.0) 


.028 (.7) 
.020 (5) 


020 (.5) 
012 (3) 1 


Characteristics (T,=25°C) 


Parameter 

Wavelength, Peak Emission 
Dominant Wavelength (typ.) 
Spectral Bandwidth, 

50% Ireimax: (tyP.) 
Viewing Angle, 50% ly 
Forward Voltage (typ.) 

(max.) 
Reverse Current (typ.) 

(max.) 
Capacitance (typ.) 


Switching Time 
ly, 10% to 90% (typ.) 
ly, 90% to 10% (max.) 
Luminous Intensity (mcd)* 


Part No. of 

Number LEDs Min. 
LG Z181-CO 1 0.25 
LG Z182-CO 2 0.25 
LG Z183-CO 3 0.25 
LG Z184-CO 4 0.25 
LG Z185-CO 35 0.25 
LG Z186-CO 6 0.25 
LG Z188-CO 8 0.25 
LG Z180-CO 10 0.25 


ay 
138 (3.5) 
118 (3.0) 














(typ.) 


Test 
Condition 
10 mA 
10 mA 
10 mA 
10 mA 
10 mA 
10 mA 
10 mA 
10 mA 


ee 
039 


.378 (9.6) 
(.330 (8.4) 


~ 


i 


100 
(2.54) 


055 (1.4 
039 (1.0) 

.027 (.7) 

024 (.5) 


.018 (.45) 
=~ 012 (.3) 


| 








Value Unit Condition 
565 nm |Ip=20 mA 
570 nm = |p=20 mA 
25 nm \p=20 mA 
100 Deg. 
26 V I-=10 mA 
10 HA Vp=5 V 
15 pF =- Va=0 V, 
f=1 MHz 
\p=100 mA, 
450 ns tp=10 ps, 
200 ns -R,=80 Q 


" Luminous intensity factor of iy vi orig pachayiiig UTit Kyyayltvin De: 


See graph numbers 1, 2U, 3A, 4A, 5G, 6F, 7A, 8A, 9A, 10A in the back 


of this section. 
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SIEMENS spouse Hetero uunction LH 3344-QO 
DOUBLE HETERO JUNCTION LH 3364-MO 


Hyper-Red GaAlAs T1 (83mm) LED Lamp 


Package Dimensions in Inches (mm) 


Surface not Flat 








028 (0.7) 
024 (0.6) 016 (0.4 -204(5.2) _ 
eoy pe) \ areas) 
122 (3.1) 
114 (2.9) . 
161 (4.1) E 
ie Eton : 
. a la 
047 (1.2) am 
1.140 (29) 248 (6.3) 
1.061 (27) ~~ +I «232 (5.9) 
FEATURES 
: Operating Temperature Range (Top) ....c.cccccccccccceesscssessteesnees -55°C to + 100°C 
* Double Hetero Junction Technology a ice Tanpeeoe aa ood “osha duds neta ieee Abazeusteahieen -55°C to +100°C 
* Choice of Diffused Lens—LH3364 or Red Junction Temperature (Ty). .ccccccccccsseenecsececteecnetneseiseeneererenesnees + 100°C 
Clear Lens-LH 3344 Reverse Voltage:(Va): «iccicinenvsassiesiceseassssey odgasesasceesnesieateeusdecdenssaseadecvineats aia 3V 
® High Luminous Intensity phe a Sar ida Sees sea penstoaoeas neeen tease anteharegtespee, 2 ecaanaaeie es 20e us tN 
: . . FM. PeeeTeeTeeeeCO RTOS e Tee eeeereeereeerreecere cee rrr el errr r sere eer re eer errr errr ec ereeeens . 
. Excellent Light Efficiency for Low Current Power Dissipation (Prot) Ta = 25°C voice ccceeeser reenter ce renecesenens 120 mW 
Operation Thermal Resistance, Junction to Air (Rina) vccccceccececssetenetesereceseens 400 KW 


* IC Compatible 
Characteristics (T g=25°C) All values typical unless otherwise noted. 










DESCRIPTION Parameter Symbol Unit 
The T1 hyper-red GaAlAs LED lamps use Peak Wavelength 
double hetero junction material to produce very (le=20 mA) PEAK 660 nm 
high tuminous intensities. When operated at Dominant Wavelength 
very low currents (1 mA) these lamps can (lp=20 mA) DOM 645 nm 
produce luminous intensities comparable to Spectral Bandwidth 
standard and high efficiency LEDs that operate (50% leer max: Ie= 20 mA) Ah 20 nm 
at 10 mA to 20 mA. Viewing Angle 50% ly 
LH3343/3344 2 25 Deg. 
LH3363/3364 29 45 Deg. 
Forward Voltage Ve 1.75 V 
Luminous Intensity and Lens Type (le=10 mA) Ve (2.6) V 
Reverse Current Ip 0.01 HA 
Capacitance 
ie tn (Va=0 V, f=1 MHz) om 25 pF 
Switching Times 
(|-=100 mA, ty=10 ws, R_=50 2) 
Rise time-10% to 90% ty 140 ns 


See graph numbers 1, 2G (LH 3344), 2H (LH 3364), 3A, Fall time-90% to 10% 
4B, 5A, 6A, 7A, 8A, 9A, ra 10B (LH3344, LH 3364) in eee es 
the back of this section. 8 F ns 
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SIEMENS _sopoustenetero sunction LH 5424-QO 
DOUBLE HETERO JUNCTION LH 5464-LO 


HYPER RED GaAlAs T1% (5mm) LED LAMP 


Package Dimensions in Inches (mm) 


Surface not flat 


024 (0.6) 


016 (0.4) 031 (0.8) 


_ 200 (5.1) 
@rg9 (4.8) 


071 (1.8) 


047 (1.2) 4.140 (29) 354 (9.0) 


1.061 (27) ~ |= 300 (8.2) | 








Maximum Ratings 





Operating Temperature Range (To.) ....cseseeteeees -55°C to + 100°C 
Storage Temperature Range (Tyra) -sssssessesencreresnsneees -55°C to + 100°C 
JUNCTION: Temperature (T. ) ccaseutscecchoieds tiatsdetreanteeirederaeamease + 100°C 
FEATURES Reverse Voltage: (VV ence tsadcoistaededlanrueinnsiai asada tier 3V 
© T1% (5mm) Package Forwat Curt) costo. crcatours cpa gdeamarhdna oven dua csadereutennes 40 mA 
. p Surge: Current: (hye. su eccsa sete dees eetasessadasyresiuatinoieweed ah vasteheseoniaens O.5A 
eee vere qUnE Nor SOC ey Power Dissipation CPs) TSANG sctette amanda iunnreanienes 120 mW 
* Choice of Diffused Lens-LH 5464 or Red Thermal Resistance, Junction to Air (Ryja) sssscesseecsecstessneeses 400 K/W 
Clear Lens—LH 5424 
® High Luminous Intensity Characteristics (T =25°C) All values typical unless otherwise noted, 
* Excellent Light Efficiency for Low Current Test 
Operation Parameter Symbol Value Unit Condition 
* IC Compatible Peak Wavelength Apeax 660 nm lp=20 V 
Dominant Wavelength pom 645 nm Ip=20 V 
DESCRIPTION Spectral Bandwidth 
The 7144 hyper red GaAlAs LED lamps use 50% ly Ah 22 nm Ip= 20 mA 
double hetero junction material to produce very —- Viewing Angle 50% ly 
high luminous intensities. When operated at LH 5424 29 16 Deg. 
very low currents (1 mA) these lamps can LH 5464 20 35 Deg. 
produce luminous intensities comparable to Forward Voltage Ve 1.75 ($2.6) V \p=10 mA 
ek ope LEDs that operate Reverse Current in 0.01 (<10) pA Va= 3V 
Capacitance Co 25 pF Vp_=0, f=1 MHz 
Switching Times lp=100 mA, 
Rise time-10% to 90% tp 140 ns tp=10 us, 
Fall time-90% to 10% R_=50 Q 
. : LH5424/5464 te 110 ns 
Luminous Intensity and Lens Type 
: A See graph numbers 1, 21 (LH5424), 2J (LH5464), 3A, 4B, 5A, 6A, 7A, 8A, 9A, 
| Pathe. | pens:lype Eerured 0B in the back of this ore Pees ! 


Typ. ivin. 


[H 5424-00 |red clear 


[H 546410 [red ditused | 60 | 104 
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SIEMENS 








FEATURES 


* PL-CC-2 Package 

¢ Internal Reflector 

¢ Colorless Clear Window 

« Low Power Dissipation 

* Wide Viewing Angle 

¢ Compatible with Automatic Placement 
Equipment 

* Suitable for Vapor-Phase Reflow, Infrared 
Reflow and Wave Solder Processes 

¢ Ideal for Backlight and Light Pipe 
Applications 


DESCRIPTION 


The LH T674 is a double heterojunction LED with 
a package that incorporates an internal reflector 


to optimize light coupling. This feature makes 
the SMT-TOPLED ideal for light pipe applica- 
tions. 


See graph number 1, 2V, 3A, 4B, 5G, 6H, 7A, 8A, 9A, 
10B in the back of this section. 





DOUBLE HETEROJUNCTION LH T674 


Hyper Red, SMT-TOP-LED™ 
Surface Mount LED Lamp 


Package Dimensions in Inches (mm) 


118 (3.0) 
102 (2.6) 083 (2.1) 


091 (2.3) _ | 
1083 (2.1) cae ne 035 (0.9) 
1 | 


~~ 028 (0.7) 


134 (3.4) nae 142 (3.6) 
118 (3.0) : } "126 (3.2) 


| 043 (1.1) 
020 (0.5) | Le 

024 (0.6) 
~~ 016 iy 


Cathode’ 007 (0.18) ||. 
005 (0.12) 


Maximum Ratings 


Operating Temperature Range (Top) .....:ccscceee -55°C to + 100°C 
Storage Temperature Range (Tog)... ssecceceeee -55°C to +100°C 
Junction Temperature (Ty) .....cceccccssseceeestenteescuseeerteeeeneeeaes + 100°C 
Reverse Voltage: (Vg) cy..2. stevie. cote bdiap eesiessesivise Miganvdesatieosae 3V 
Forward: Current:(lp)is ci. fitassteaieteecueeriady en iaist dient 30 mA 
Surge Curent (leg). ty 10S sisccsadasizeverdsdine Saateadonahere a stanke 0.5 A 
Power Dissipation (Pryor) Ta S 25°C woo ecccteeeseeeeteeeeeens 100 mW 
Thermal Resistance, Junction to Ambient 
For mounting on PC Board, 216 mm? (Ripya) escveccccereeeees 400 K/W 

Characteristics (T,=25°C) 
Parameter Symbol Value Units 
Peak Wavelength (l-=10 mA) PEAK 660 nm 
Dominant Wavelength 

(le=10 mA) _ eee 645 nm 
Spectral Bandwidth 

(50%, lretmax, le=10 mA) Ar 22 nm 
Viewing Angle 50% ly 29 120 Deg. 
Forward Voltage Ve 1.76 V 
(I¢=10 MA) (<2.6) 
Reverse Current le 0.01 HA 
(Vp=5 V) (<10) 
Capacitance 

(Vq=0 V, f=1 MHz) Ce 25 pF 


Response Time 
(Ir=100 mA, tp=10 ps, R, =50 Q) 


Rise Time/ly, 10%-90% ta 140 ns 
Fall Time/ly, 10%-90% te 110 ns 
Luminous Intensity (mcd)* 
Test 
Part Number Symbol Min. — Max. Condition 
LH T674-KM ly 6.3 32.0 10 mA 
LH T674-L ly 10.0 20.0 10 mA 
LH T674-LN ly 10.0 50.0 10mA 
LH T674-M ly 16.0 32.0 10 mA 


*Luminous intensity factor of |, of one packaging unit Iyyax/lymin 22 
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LED Lamps 





SIEMENS 





FEATURES 

® High Light Output 

® Diffused Lens 

® Wide Viewing Angle 70° 
® With Standoffs 

® T1 (3 mm) Package Size 
® 1" Lead Length 

® /C Compatible 


DESCRIPTION 


The LR 3360 series is a standard red gallium 
arsenide phosphide (GaAsP) LED lamp. The 
LS 3360 super-red, LY 3360 yellow and LO 
3360 orange are premium high efficiency light 
emitting diode lamps fabricated with TSN 
(transparent substrate nitrogen) technology. 
The LG 3360 green and LP 3360 pure green 
are gallium phosphide (GaP) lamps. All have 
a diffused plastic lens which emits a full 
flooded intense light. 


Maximum Ratings 
Operating and Storage Temperature 


Range Top, (Ts1g) -..eeeeeeeecees -55°C to +100°C 
Junction Temperature (Ty) occ 100°C 
NSVSISS wWOnOG OM evs wus dice dieisices AV 

vy NTH 
Forward Current (Ip) ...ccccccecccceecsesssesseteceees 40 mA 
Surge Current (leg), t$10 HWS oes O5A 


Total Power Dissipation (Prot), Ta=25°C . 140 mW 
Thermal Resistance, 
Junction to Air (Rapa) cece 400 KW 


.024 (0.6) .016 (0.4) 


.016 (0.4) 


RED LR 3360 
SUPER-RED LS 3360 
oranNceE LO 3360 


veL_Low LY 3360 
GREEN LG 3360 


PURE GREEN LP 3360 
T1 (3 mm) LED Lamp 


Package Dimensions in inches (mm) 
Surface not Flat 
028 (0.7) 


031 (0.8) 


1.140 (29) : 
1.061 (27) 


~ 204 (5.7) 


Characteristics (T,=25°C) 


Parameter 


Peak Wavelength (typ.) 


Dominant Wavelength (typ.) 


Spectral Bandwidth 


SO%l pei MAx: |p=20 mA 


Viewing Angle 
(50%, ly) 
Forward Voltage 
(Ip=10 mA) 
Reverse Current 
(Vp=5 V) 
Capacitance 


(Vp=0 V, f =1 MHz) 


Rise Time 
Fall Time 


Luminous Intensity (mcd) 


Part Number Min. 


LR 3360-DG 
LR 3360-F 
LR 3360-FJ 
LR 3360-G 
LS 3360-HL 
LS 3360-J 
LS 3360-K - 
LS 3360-KN 
LO 3360-HL 
LO 3360-J 
LO-3360-K 
LO-3360JM 


0.4 
1 
1 
1.6 
2.5 
4 
6.3 
6.3 
2.5 
4 
6.3 
4 


Super- 
Sym Red 
Apeax 660 
Acom 645 
Ar 35 
2p = 70 
Ve 1.6 
Ve 
la -0.01 
lp 
Cy 25 
tp 120 
te 50 
Test 
Max. Condition 
3.2 10 mA 
2 10 mA 
8 10 mA 
3.2 10 mA 
20 10 mA 
8 10 mA 
12.5 10 mA 
50 10 mA 
20.0 10 mA 
8 10 mA 
12.5 10MA 
32 10mA 


189 (4.8) 
"173 (4.4) | 


.138 (3.5) 


240 (6.1) _,| 





@.114 (2.9) 


106 (2.7) 





Red Orange Yellow Green 
635 610 586 565 
628 605 590 520 


45 40 45 25 


70 70 70 70 
20 20 20 20 
(S2.0) ($2.6) ($2.6) ($2.6) (<2.6) 
0.01 0.01 0.01 0.01 
(<10) (<10) (S10) (S10) (<10) 


12 8 10 16 
300 300 300 450 


150 150 150 200 
Part Number Min. Max. 
LY 3360-HL 25 20 
LY 3360-J 4 8 
LY 3360-JM 4 32 
LY 3360-K 6.3 12.5 
LG 3360-GK 16 125 
LG 3360-J 4 8 
LG 3360-JM 4 32 
LG 3360-K 63 12.5 
LP 3360-GK 16 125 


Pure 
Green Unit 
557 nm 
560 nm 


22 nm 


70 Deg. 
20 V 
(<2.6) V 
0.01 pA 
(S10) pA 


75 pF 
450 ns 
200 ~=ons 


Test 
Condition 
10 mA 
10 mA 
10 mA 
10 mA 
10 mA 
10 mA 
10mA 
10 mA 


10 mA 


See graph numbers 1, 2A, 3A, 4A, 5A, 6A, 7A, 8A, 9A, 10A in the back of 


this section. 
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SIEMENS 





FEATURES 

® High Light Output 

® Diffused Lens 

® Wide Viewing Angle 50° 

© With Standoffs 

© T15/4 (5 mm) Package Size 
© 1" Lead Length 

© VC Compatible 


DESCRIPTION 


The LR 5360 is a standard red gallium 
arsenide phosphide (GaAsP) LED lamp. The 
LS 5360 super-red and LY 5360 yellow are 
premium high efficiency light emitting diode 
lamps fabricated with TSN (transparent sub- 
strate nitrogen) technology. The LG 5360 
green is a gallium phosphide (GaP) lamp. All 
have a diffused plastic lens which emits a 
full flooded intense light. 


See graph numbers 1, 2D, 3A, 4A, 5A, 6A, 7A, 
8A, 9A, 10A in the back of this section. 





RED LR 5360 
SUPER-RED LS 5360 
YELLOow LY 5360 
GREEN LG 5360 


T13%4 (5 mm) LED Lamp 


Package Dimensions in inches (mm) 


233 (5.9) 
354 (9.0)|, 217 (5.5) 


323 (8.2) 


Surface not flat 
.100 (2.54) 


.314 (7.8) 


.024 (0.6) .299 (7.5) 


016 (0.4) 


poe. 
201 (5.1) 


051 (1.3) 
039 (1.0) 


Cathode 
.024 (0.6) 
016 (0.4) 





990 (25.2) 
953 (24.2) 


457 (11.6) 


.441 (11.2 
( ) Approx Weight 0.35 g 


Maximum Ratings 


Operating Temperature Range (Top) ...ccccccccececeseteneeees -55°C to +100°C 
Storage Temperature Range (Tsqq) ccccssccessersersetenerees -55°C to +100°C 
Junction Temperature (Tj) ..ccccccccceeeeerecreereccectereseteeesestenenieneneenene 100°C 
Reverse Voltage: (Va) iicscocnsssinccsens crsesneereubed thes sasntebastavesbarercepccesash atietttavignegie Hide 5V 
Forward -Current (le)::.2:25 a dnaiecid cate e hona hi destin ieaantaicetnianedes 40 mA 
Surge: Current (lec) tS1O WSs isn driers ect otvnia tah ened detornde sued accede caves 05 A 
Total Power Dissipation (Prot) Ta=25°C oo... ccceeeeceecceseneeeteees Austesseetay 140 mW 
Thermal Resistance Junction to Air (Rypyja) ccc ccscseereseneeneeees 400 KW 


Characteristics (T,=25°C) 
LR 5360 LS 5360 LY 5360 LG 5360 


Parameter Symbol Red Super-Red Yellow Green Unit 
Peak Wavelength Area 660 635 586 565 nm 
Dominant Wavelength Apoy 645 628 590 570 nm 
Spectral Bandwidth 

(50% Inet max: e=20mA) AA 35 45 45 25 nm 
Viewing Angle 50%ly 20 50 50 50 50 Deg. 


Forward Voltage 

(lp=10 mA) Ve 1.6($2.0) 2.0(<2.6) 2.0(<2.6) 2.0(<2.6) V 
Reverse Current (Vg=5 V) I; 0.01(<10) 0.01(S$10) 0.01($10) 0.01(<10) pA 
Capacitance 


(Va=0 Vf =1 MHz) = Cy 25 12 10 15 pF 
Rise Time ty 120 300 300 450 ns 
Fail Time te 50 150 150 200 ns 


Luminous intensity (mced)* 
Test Test 
Part Number. Min. Max. Condition  PartNumber Min. Max. Condition 


LR5360-DG 04 32 10mA LY5360-HL 25 20 1OmA 
LR 5360-F 1 2 10 mA LY 5360-JM 4 32 10 mA 


LR 5360-FJ 1 8 10 mA LY 5360-J 4 8 10 mA 
LR 5360-G 16 32 10mA LY 5360-K 63 125 10mA 
LS 5360-HL 25 20 10mA LY5360-L 10 20 10 mA 


LG 5360-GK 16 125 10mA 
LG 5360-H 2.5 5 10 mA 
LG 5360-J 4 8 10 mA 
LG 5360-JM 4 32 10 mA 
LG 5360-K 6.3. 125 10mA 
* Luminous intensity factor of |, of one packaging unit Iywyax/lyin 22 


LS 5360-J 4 8 10 mA 
LS 5360-K 63 125 10mA 
LS 5360-KN 63 50 1tO0mA 
LS 5360-L 10 20 10mA 
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LED Lamps 


SIEMENS 





FEATURES 

® High Light Output 

® Diffused Lens 

® Wide Viewing Angle 50° 

® With Standoffs 

© T1354 (5 mm) Package Size 
@ {" Lead Length 

@ /C Compatible 


DESCRIPTION 


The LR 5460 series is a standard red gallium 
arsenide phosphide (GaAsP) LED lamp. The 
LS 5460 super-red and LY 5460 yellow are 
premium high efficiency light emitting diode 
lamps fabricated with TSN (transparent sub- 
strate nitrogen) technology. The LG 5460 
green is a gallium phosphide (GaP) lamp. All 
have a diffused plastic lens which emits a full 
flooded intense light. 


See graph numbers 1, 2D, 3A, 4A, 5A, 6A, 7A, 8A, 
9A, 10A in the back of this section. 


RED LR 5460 
SUPER-RED LS 5460 
YELLow LY 5460 


GREEN LG 5460 
T134 (5 mm) LED Lamp 


Package Dimensions in inches (mm) 


Surface not flat 
024 (0.6) 





.016 (0.4) 031 (0.8) 


| | 020(05) —] 


-100 
(2.54) 


071 (1.8) 


O47 (1.2) 1.140 (28) 


1.061 (27) 


Maximum Ratings 


Operating Temperature Range (Top) 


Storage Temperature Range (Tsr¢) 


Junction Temperature (Ty) ccc cccecseececceseeeeeeeeereeeeeceseeeeeesees 100°C 
Reverse Voltage (Va) .....cecccccscsseeseesseesecseecssecstesteeecnectieeneeeeseeteneanees 5V 
Forward Current (lp) ...ccccccccsecssessccscseseceseecssceteceseeeaeeeeaesseesseseeeeees 40 mA 
Surge Current (lpg), tS10 WS cece cee rrteetscestetsesneeneersenee O.5A 
Total Power Dissipation (Proz), Ta=28°C wo. ee eeteteeterreeen 140 mW 
Thermal Resistance Junction to Air (Rapa) .-..-ceecccceceeeeseneeeers 400 K/W 
Characteristics (T,=25°C) 
Parameter Sym Red  Super-Red Yellow Green Unit 
Peak Wavelength Area 660 635 586 565 nm 
Dominant Wavelength Apoy 645 628 590 570 nm 
Spectral Bandwidth (typ.) 
(50% laci max: =20 mA) AA = 35 45 45 25 nm 
Viewing Angle 
(50% |,) 20 50 50 50 50 Deg. 
Forward Voltage 
(lp=10 mA) Ve 1.6($2.0) 2.0(s2.6) 2.0(S$2.6) 2.0(<2.6) V 
Reverse Current (V,=5 V) I, 0.01(<10) 0.01(s10) 0,01 (<10) 0.01(S10) pA 
Capacitance 
(V_=0 V, f =1 MHz) Cy 25 12 10 15 pF 
Rise Time ta 120 300 300 450 ns 
Fall Time te 50 150 150 200 ns 
Luminous Intensity (med) Test Test 
Part Number Min. Max. Condition Part Number Min. Max. Condition 
LR5460-DG 04 32 10mA LY5460-HL 25 20 10mA 
LR 5460-F 1 2 10 mA LY 5460-J 4 8 10 mA 
LR 5460-FJ 1 8 10 mA _LY 5460-JM 4 32 10mA 
LR 5460-G 16 32 10mA LY 5460-K 63 12.5 10mA 
iSedsoHt 25 20 tama LYS460L 10 20 10mA 
LS 5460-J 4 8 10 mA LG 5460-GK 16 125 10mA 
LS 5460-K 63 125 10mA LG 5460-H 2.5 5 10mA 
LS5460-KN 63 50 10mA LG 5460-J 4 8 10mA 
LS 5460-L 10 20 10mA LG 5460-JM 4 32 10mA 
LG 5460-K 63 125 10mA 
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307 (7.8 
(295 (7.5) 


————————— 
__ JY _ 200 (5.1) 


Cathode 


354 (9.0) 


7322 (8.2) 





d Rttetaessteanatetae -§5°C to +100°C 


-55°C to +100°C 


SIEMENS reD LR 5480 
| SUPER-RED LS 5480 


YvELLow LY 5480 
GREEN LG 5480 


T1 34 (5 MM) LED LAMP 


Package Dimensions mm 


Surface not flat 


024 (0.6) geeky 
016 (0.4) 031 (0.8) a 
02005) pees 


_ 200 (5.1) 
2189 (4.8) 


1.140 (29) |__-354 (0.0) 
1.061 (27) ™ |" 322 82) 71 





LED Lamps 





Maximum Ratings 





Storage Temperature Range (Toqg) v.eccccesceesserereeresertees ~55°C to +100°C 
Junction Temperature (Ty) ..cccccccccceccccssencneeeectenseneensesetseestserseaeseenesterentes 100°C 
Reverse Voltage’ (Va) iss tsccaisiastites sian Gar taies faxcoreteesiegeieeisis ges iaeane 5V 
Forward Current (le) siscivngtsccbeenrovs cxehleetisa ajamascleeh albert gadacieieicaens 40 mA 
Surge Current (t $10 WS) (lpg) occ cneerereee treet ttcnesneerestessenetesasenieneenies 0.5 A 
Total Power Dissipation (Prot) (Ta = 25°C) cece ee eeeteneseetieee 140 mW 
Thermal Resistance Junction to Ait (Rapa) ...-cccccecceeseeseesensetsesnseceaes 400 KW 
FEATURES Characteristics (T,=25°C) 
® Diffused Lens LR5480 LS5480 LY5480 LG5480 
: caer: Parameter Sym Red Super-Red Yellow Green Unit 
® Wide Viewing Angle 80° Wavelength at 
® Without Standoffs Peak Emission Apeax 660 635 586 565 nm 
e713 . Dominant Wavelength Apoyw 645 628 590 570 nm 
T13/4 (5 mm) Package Size Spectral Bandwidth 
* 1< Lead Length (50% lrevmax e=2OMA) AA 35 45 45 25 nm 
© I/C Compatible Viewing Angle 
(Limits for 50% of 
Luminous Intensity ly) 80 80 80 80 Deg. 
DESCRIPTION Forward Voltage 
The LR 5480 series is a standard red gallium R ei a a t Hc M OSD) eee) eC e) e058) Y 
arsenide phosphide (GaAsP) LED lamp. The i ae a = le 0.01(S10) 0.01(<10) 0.01(<10) 0.01(<10) pA 
LS 5480 super-red and LY 5480 yellow are en — " Gy sae a PUNO OPUSIO) 
premium high efficiency light emitting diode (Ve=0 V,f=1MHz) C 25 12 10 15 oF 
lamps fabricated with TSN (transparent sub- ey Oke ee 2 
strate nitrogen) technology. The LG 5480 green Beegrive a cle sie oe poo 
: Fall Time tr 50 150 150 200 ns 


is a gallium phosphide (GaP) lamp. All have a 


diffused plastic lens, which emits a full flooded Pormmoue plensty ce) 


. , Test Test 

intense light. Part Number Min. Max. Condition Part Number Min. Max. Condition 
LR5480-CF 0.25 2 10 mA LY 5480-GK 16 125 10mA 
LR5480-DG 04 3.2 10mA LY 5480-L 10 20 10 mA 
LR5480-E 063 1.25 10mA 
LR 5480-F 1 2 10 mA LY 5480-UM 4 32 10 mA 
LS 5480-GK 16 125 10mA LY 5480-K 63 125 10mA 
LS 5480-J 4. 8 10mA LG 5480-GK 16 125 10mA 
LS 5480-JM 4 32 10 mA LG 5480-H 2.5 5 10 mA 
LS 5480-K 6.3 12.5 10 mA LG 5480-J 4 8 10 mA 


LG 5480-JM 4 32 10 mA 
LG 5480-K 63 125 10 mA 
See graph numbers 1, 2R, 3A, 4A, 5A, 6A, 7A, 8A, 


9A, 10A in the back of this section. Luminous intensity factor of |, of one packaging unit Iyaax/lymin 2 
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SIEMENS 





FEATURES 

® Partly Diffused Colored Lens 
' © Rectangular Shape 

© 1" Minimum Lead Length 
-100" Lead Spacing 

1/C Compatible 


DESCRIPTION 


The LR B480 is a standard red GaAsP LED 
lamp. The LS B480 super-red and LY B480 
yellow are light emitting diode lamps fabri- 
cated with TSN (transparent substrate nitro- 
gen) technology. The LGB480 green is a gal- 
lium phosphide LED lamp. All these lamps 
have a diffused lens which forms an evenly 
dispersed rectangular head-on light. They can 
be used separately as indicators or stacked 
together to form arrays. 


See graph numbers 1, 2P, 3A, 4A, 5A, 6A, 7A, 8A, 
9A, 10A in the back of this section. 


rep LR B480 
SUPER-RED LS B480 
vELLow LY B480 
GREEN LG B480 


Rectangular LED Lamp 


Package Dimensions in Inches (mm) 


.024 (0.6) Surface not flat 
.016 (0.4) 031 (0.8) 


.100 (2.54) 020 (0.5 


Not Sharp-edged 








7 197 (5.0) 
pati ! 087 (4.8) 
o71 Cathode” Symbol 


(1.8) 1.142 (29.0) 354 (20)| 
047 1.063 (27.0) 7 323 (8.2) *_ .094 (2.4) 


(1.2) 024 (0.6) 087 (2.2) 
{016 (0.4) aco) 


7, SS YI 


i 4 Approx Weight 0.25 g 


Maximum Ratings 


Operating Temperature Range (Top) ....sccseseeescnsssersetenetsensenes -55°C to +100°C 
Storage Temperature Range (Tyg) ..cccccccescnesseesstseeseasteeers -55°C to +100°C 
Junction Temperature (Ty) ccc cccsccecssecssessersserecsseecsenseeeseassnecersetesaseneets 100°C 
Reverse Voltage (Va)... .cecsecsnenecesecseneneenecienestsecsecsenaenesteseresaseeeceeieasenteaeaes 5V 
Forward Current (le) .cccccccccccsecseecsceseesseesecsscretceeeeeceessuessssasnssessaeses 40 mA 
Surge Current (leg) t$10 HS oer t ens eeneee terest seesstienent treaties 05A 
Total Power Dissipation (Prot) Ta=25°C woccscccccceceneeseeetetcenesstsersentietieas 140 mW 





Thermal Resistance, Junction/Air (Raya)... ccc ccccecesseneetteereeeesssentaes 400 KW 


Characteristics (T,=25°C) 
LRB480 LS B480 LY B480 LG B480 


Parameter Sym Red Super-Red Yellow Green Unit 
Wavelength of 
Emitted Light Apeax 660 635 586 565 nm 
Dominant Wavelength Apow 645 628 590 = +570 nm 
Spectral Bandwidth 
(50% lneLMAx> -=20 mA) Ar 35 45 45 25 nm 
Viewing Angle 50% ly 20 100 100 100 100 Deg. 
Forward Voltage 
(le=10 mA) Ve 1.6($2.0) 2.0(<2.6) 2.0(<2.6) 2.0(<2.6) V 
Reverse Current (Vp=5V) Iq, 0.1($10) 0.01(<10) 0.01(<10) 0.01(<10) pA 
Capacitance (V,=0V) Cy 25 12 10 15 pF 
Rise Time te 120 300 300 450 ns 
Fall Time te 50 150 150 200 ns 
Luminous Intensity (mcd)* 
Test Test 
Part Number Min. Max. Condition Part Number Min. Max. Condition 
LR B480-BD 0.16 08 10 mA LY B480-EH 063 5 10 mA 
LRB480-C 0.25 05 10 mA LY B480-G 16 32 10 mA 
LRB480-D 04 O08 10 mA LY B480-GK 16 125 10mA 
LS B480-EH 063 . 5 10mA LYB480-H 25 50 10mA 
LS B480-G 16 32 1UMA LG o460-c11 OSS §° 19m 
LS B480-GK 16 125 10mA LG B480-G 16 32 10 mA 
LSB480-H 25 5 10 mA LG B480-GK 16 125 10mA 


LG B480-H 25 50 10mA 
* Luminous intensity factor of |, of one packaging unit hyrax/lymin 22 
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SIEMENS 





FEATURES 
® Lens, Partly Diffused 
— Red, LR H380 and LS H380 
- Yellow, LY H380 
~ Green, LG H380 
® Cylindrical Shape 
® 1" Minimum Lead Length 
® 0.100" (2.54 mm) Lead Spacing 
© I/C Compatible 


DESCRIPTION 


The LR H380 is a standard red GaAsP LED 
lamp. The LS H380 and LY H380 are light 
emitting ciode lamps fabricated with TSN 
(transparent substrate nitrogen) technology. 
The LG H380 is a gallium phosphate LED 
lamp. All the series have a diffused lens which 
forms an evenly dispersed circular head-on 
light. 


See graph numbers 1, 2P, 3A, 4A, 5A, 6A, 7A, 8A, 
9A, 10A in the back of this section. 


rED LR H380 
SUPER-RED LS H380 
veLLow LY H380 
GREEN LG H380 


Cylindrical LED Lamp 


Package Dimensions in Inches (mm) 
.142 (3.6) 


024 (0.6) Surface not flat 
.016 (0.4) 
100 (2.54) | 


.039 (1.0) 
028 (0.7) 


.039 (1.0) 


Cathode moO) 


.992 (25.2) Not sharp-edged 


953 (24.2) 


__ 465 (11.8) 
445 (11.3) 


Maximum Ratings 


Operating Temperature Range (Top) ....ccccceeenne reece -55°C to +100°C 
Storage Temperature Range (Toqg) ...cscccecsse cee crereneee ~55°C to +100°C 
Junction Temperature :(1.)) isc .ceaccegele eves ccsesesenetiecantuemnctresneeettiaarenstidttotess 

Reverse Voltage (Vg) 0... 
Forward Current (I-) 
Surge Current (lpg) t<10 ps 
Power Dissipation (Prot) T,=25°C 
Thermal Resistance Junction to Air (Riya) 









Characteristics (T,=25°C) 
LRH380 LSH380 LYH380 LGH380 


Parameter Sym Red Super-Red Yellow Green Unit 
Wavelength of 

Emitted Light reeax 860 635 586 565 = nm 
Dominant Wavelength Ain4 645 628 590 570 nm 
Spectral Bandwidth, 

(50% IetMax? 

1,=20 mA) AA 35 45 45 25 nm 
Viewing Angle 

(50% I,) 2p 100 100 100 100 = Deg. 


Forward Voltage 
(1,.=10 mA) V 


'. 1.6(<2.0) 2.0(<2.6) 2.0(s2.6) 2.0(<2.6) V 
Reverse Current (V,=5 V) | 


0.01(<10) 0.01(<10) 0.01($10) 0.01(<10) pA 


nD 


Capacitance (V,=0 V) a 25 12 10 15 pF 
Rise Time t, 120 300 300 450 ns 
Fall Time t, 50 150 150 200 ons 
Luminous Intensity (mced)* Test Test 


Part Number Min. Max. Condition 
LRH380-BD 0.16 08 10 mA 
LRH380-C 0.25 05 10 mA 
LR H380-D 04 O08 10 mA 
LS H380-EH 0.63 0.5 10 mA 


LSH380-G 16 3.2 10 mA 
LS H380-GK 16 125 10mA 
LSH380-H 25 §& 10 mA 


Part Number Min. Max. Condition 
LY H380-EH 063 5 10mA 
LYH380-G 16 3.2 10 mA 
LY H380-GK 16 125 10mA 
LY H380-H 2.5 5 10 mA 


LG H380-EH 0.63 5 10 mA 
LG H380-G 16 32 10mA 
LG H380-GK 16 125 10mA 
LGH380-H 25 50 10mA 


* Luminous intensity factor of |, of one packaging unit Iywaax/lvmin 22 
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LED Lamps 


SIEMENS 





FEATURES 


® Red Diffused Lens, Emits Red Light 

® Miniature Size 

® Single Lamp and 2 to 10 Diode Arrays 
© 0.100" (2.54 mm) Lead Spacing 

© End Stackable to Arrays of Any Length 
© \/C Compatible 


DESCRIPTION 


The LR Z18X series are red gallium arsenide 
phosphide LED solid state lamps. The single 
lamps or arrays may be used individually or 
stacked together to form arrays of any length. 
Typical applications are position indicators 
such as meters and scales. 


Maximum Ratings (Individual Diode) 
Operating/Storage Temperature 


Range (Top, Totg) -.-escesceccereeeee -40°C to +80°C 
Junction Temperature (Ty)... cee 100°C 
Forward Current (Ip) .....:-cceecseseeeneereeeees 30 mA 
Surge Current (ley) t$10 WS oes O5A 


Reverse Voltage (Vp) 
Power Dissipation (Pyoz), Ta=25°C ........ 90 mW 
Therma! Resistance 

Junction to Air (Raya) .eeeeeeceeeseee 750 K/W 


Note: 
Mounted on PC board: pad size 216 mm? 


sincLe LR 2181 
2 to 10 DIODE ARRAYS LR Z182—189/180 


Red 


Miniature LED Lamp 


Package Dimensions in inches (mm) 


.094 (2.4) 
.083 (2. 4 


.039 (1 i 


086 (2.2) 
79, (2.0) 


079 (2.0) 
071 (1.8) 


028 (.7) 
020 (.5) 


of 
012 (.3) 


083 (2.1) 


.020 (.5 
. .059 (1.5) 


012 (.3)71 “\ 


\ 
Cathode 





Characteristics (T,=25°C) 


Parameter 

Wavelength, Peak Emission (typ.) 

Dominant Wavelength (typ.) 

Spectral Bandwidth (typ.) 

50% Iretmax 

Viewing Angle, 50% ly 

Forward Voltage (typ.) 
(max.) 

Reverse Current (typ.) 
(max.) 

Capacitance (typ.) 


Switching Time 
ly, 10% to 90% (typ.) 
ly, 90% to 10% (max.) 
Luminous Intensity* 


Part No. of 
Number LEDs 
LR.Z181-CO 1 
LR Z182-CO 2 
LR Z183-CO 83 
LR Z184-CO. 4 
LR Z185-CO 5 


Test 
Min. Condition 
0.25 10mA 
0.25 10mA 
0.25 10mA 
0.25 10mA 
0.25 10mA 


112 (2.84) 
.088 (2.24) 


126 (3.2) 
.110 (2.8) 


378 (9.6) 
(.330 (8.4) 





027 (.7) 
024 (.5) 


|_.018 (.45) 
012 (.3) 


Symbol Value Unit Condition 


pEAK 660 nm lp=20 mA 
DOM 645 nm |p=20 mA 
Ah 35 nm = |p=20 mA 
20 100 Deg. 
Ve 1.6 V p=10 mA 
Ve 2.0 V lp=10 MA 
lp 0.01 pA Vp_p=5 V 
lp 10 HA = =-Vp=5 V 
Co 25 pF Va=0 V, 
f=1 MHz 
\p=100 mA, 
tr 120 ns tp=10 ps, 
te 50 ns R,=500 
Part No. of Test 
Number LEDs Min. Condition 
LR Z186-CO 6 0.25 10mA 
LR Z187-CO 7 0.25 10 mA 
LR Z188-CO 8 0.25 10 mA 
LR Z189-CO 9 0.25 10 mA 
LR Z180-CO 10 0.25 10 mA 


* Luminous intensity factor of ly of one packaging unit Iywax/lyvain 22 


See graph numbers 1, 2U, 3A, 4A, 6F, 
section. 
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7A, 8A, 9A, 10A in the back of this 


SIEMENS 





FEATURES 


® High Light Output 
® Lens: 
— Super-Red, Orange, Yellow: Tinted 
Clear 
~ Green: Colorless Clear 
® Viewing Angle 50° 
© T1 (3 mm) Package Size 
® {" Lead Length 
© 1/C Compatible 


DESCRIPTION 


The LS 3340 super-red, LO 3340 orange and 
the LY 3340 yellow are premium high effi- 
ciency light emitting diode lamps fabricated 
with TSN (transparent substrate nitrogen) 
technology. The LG 3330 green series is a 
gallium phosphide (GaP) lamp. All have 
tinted colored lenses (except green which 
has a colorless lens). 


Maximum Ratings 
Operating Temperature 


Range (Top) .--scesccecsseseeess —55°C to +100°C 
Storage Temperature 

Range (Tog) ..ececececeeenes -55°C to +100°C 
Junction Temperature (Ty) .......cce eee 100°C 
Reverse Voltage (Vg) ...... eects 5V 
Forward Current (lp) o...ccceeccceseseereeeee 40 mA 
Surge Current (lpg) t=10 US ee O5A 
Total Power Dissipation 

(Pretec) Mg OB Cie pardon Dan edastl 140 mW 
Thermal Resistance Junction 

to"Ait (Raia) exaesihacei annie 400 K/W 


SUPER-RED LS 3340 
orANGE LO 3340 
veELLow LY 3340 

GREEN LG 3330 


T1 (3 mm) LED Lamp 


Package Dimensions in inches (mm) 


Surface not Flat 


.028 (0.7) 
.024 (0.6) .016 (0.4) 
.016 (0.4) | 


y 4 


.100 
(2.54) 


.071 (1.8) 
=~ 047 (1.2) 


1.140 (29) 
1.061 (27) 


—~| 


<—_--— 


031 (0.8) 
.016 (0.4) 


_. 240 (6.1). 


_:189 (4.8)_ | 
173 (4.4) 


145 (3.7) 
138 (3.5) 





224 (5.7) 


@.114 (2.9) 
. 106 (2.7) 





Characteristics (T,=25°C) All values typical unless otherwise noted. 
LS 3340 LY 3340 LO3340 LG 3330 


Parameter Sym Super-Red Yellow Orange Green Unit 
Peak Wavelength ApEAK 635 586 610 565 nm 
Dominant Wavelength Apoy 628 590 605 570 nm 
Spectral Bandwidth 
(50% Ireimax: 
|;=20 mA) Ar 45 45 40 25 nm 
Viewing Angle 
(50% of ly) 20 50 50 50 50 Deg. 
Forward Voltage 
(le=10 mA) Ve 2.0 ($2.6) 2.0 ($2.6) 2.0 (<2.6) 2.0(<2.6) V 
Reverse Current 
(Va=5 V) lq 0.01 (S10) 0.01 (<10) 0.01 ($10) 0.01 (S10) pA 
Capacitance 
(Va=0 V,f=1MHz) Co 12 10 8 15 pF 
Rise Time te 300 300 300 450 ns 
Falt Time te 150 150 150 200 ns 
Luminous Intensity (mced}* 
Test Test 
Part Number Min. Max. Condition Part Number Min. Max. Condition 
LS 3340-KN 63 50 10 mA LY3340-JM 4 32 10 mA 
LS 3340-MP 16 80 10 mA LY 3340-LP 10 80 10 mA 
LS 3340-M 16 32 10 mA LY 3340-L 10 20 10 mA 
LS 3340-N 25 50 10 mA LY 3340-M 16 32 10 mA 
LO 3340-KN 6.3 20 10 mA LG 3330-KN 63 50 10 mA 
LO 3340-M 10 20 10 mA LG 3330-L. 10 20 10mA 
LO 3340-MP 10 80 10 mA LG 3330-LP 10 80 10mA 
LO 3340-N 16 32 10 mA LG 3330-M 16 32 10 mA 
LG 3330-N 25 50 10 mA 


* Luminous intensity factor of |, of one packaging unit Iyyay/lymin 22. 


See graphs 1, 2B, 3A, 4A, 5A, 6A, 7B, 8A, 9A, 10A in the back of this section. 
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LED Lamps 


SIEMENS 





FEATURES 

® High Light Output 

® Lens-—Tinted Clear 

® Viewing Angle 40° 

® T1 (3 mm) Package Size 
© 1" Lead Length 

© /C Compatible 


DESCRIPTION 


The LS 3341 super-red series and the 

LY 3341 yellow are premium high efficiency 
light emitting diode lamps fabricated with 
TSN (transparent substrate nitrogen) technol- 
ogy. The LG 3341 green series is a 

gallium phosphide (GaP) lamp. All have a 
clear plastic lens. 


Maximum Ratings 


Operating Temperature 
Range (Top) 
Storage Temperature 
Range (Tstg) 


Junction Temperature (Tj)... 100°C 
Reverse Voltage (Va) ...cccccscenceteneeets 5V 
Forward Current (lp) ......cceccecseeecserees 40 mA 


Surge Current (lpg) t=10 us... O5A 
Total Power Dissipation 


(Pryor) Ta=25°C See e teen eee n nee nenseeeeeeenees 140 mw 
Thermal Resistance 
Junciion to Ait (Rppya) cceeeeeeeeeerees ACO 


Note: Soldered on PC board: pad size 216 mm? 


SUPER-RED LS 3341 
veLLow LY 3341 
GREEN LG 3341 


T1 (3 mm) LED Lamp 


Package Dimensions in Inches (mm) 


028 (0. 


024 (0.6) 016 (0 


016 (0.4) | 


Surface not Flat 


7) 
4) 


074 (1.8) 
<—.047 (1.2) 


<_——__—___. 


1.140 (29) 
4.061 (27) 


031 (0.8) 


Characteristics (T,=25°C) 


Parameter 

Peak Wavelength 
(lp=20 mA) (typ.) 

Dominant Waveleng 
(lp=20 mA) (typ.) 


Spectral Bandwidth (typ.) 


th 


(50%lpetmax: \p=20 mA) Ar 


Max. 


50 
32 
125 
50 
32 
20 
80 


Viewing Angle 
(50% ly) 
Forward Voltage 
(le=10 mA) 
Reverse Current 
(V_=5 V) 
Capacitance 
(Va=0 V, f=1 MHz) 
Rise Time 
Fall Time 
Luminous Intensity (mcd)” 
Part Number Min. 
LS 3341-KN 63 
LS3341-M 16 
LS 3341-MQ 16 
LS 3341-N 25 
LY3341-UM 4 
LY 3341-L 10 
LY 3341-LP 10 
LY3341-M 16 


32 


248 (6.3) 


204 (5.2) _ 
177 (4.5) 


122 (3.1) 
144 (2.9) 


f 
024 


(0.6) 
(0.4) 
016 





232 (5.9) 





* Luminous intensity factor of ly of one packaging unit lywax/lvmin 22 


LS 3341 LY 3341 LG3341 
Sym Super-Red Yellow Green Unit 
PEAK 635 586 565 nm 
pom 628 590 570 nm 
45 45 25 nm 
29 40 40 40 Deg. 
Ve 2.0($2.6) 2.0(<2.6) 2.0(<2.6) V 
I, 0,01(<10) 0.01(<10) 0.01(<10) pA 
Co 12 10 15 pF 
te 300 300 450 ns 
te 150 150 200 ns 
Test Test 
Condition Part Number Min. Max. Condition 
10mA LG 3341-UM. 4 32 10 mA 
10 mA LG 3341-L 10 20 10 mA 
10 mA LG 3341-LP 10 80 10 mA 
10mA LG 3341-M 16 32 10 mA 
10mA 
10mA 
10 mA 
10 mA 


See graph numbers 1, 2C, 3A, 4A, 5A, 6A, 7A, 8A, 9A, 10A in the back of this 


section. 
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SIEMENS 





SUPER-RED LS 3369 
YELLOW LY 3369 
GREEN LG 3369 


Low Current Ti (3 mm) LED Lamp 


Package Dimensions in Inches (mm) 


Surface not Flat 


.028 (0.7) 
.024 (0.6) .016 (0.4) 
.016 (0.4) | 


fe Be 
100 
(2.54) 


‘a 
.07 1 (1.8) 
aia .047 (1.2) 


.031 (0.8) 
.016 (0.4) 


.189 (4.8) 
“173 aay 


145 (3.7) 
138 (3.5) 


@.114 (2.9) 
. 106 (2.7) 


Tr 


.024 
(0.6) —»| 
(0.4) 


.016 





1.140 (29) 221.5 
1.061 (27) 


240 (6.1) 
224 (5.7) 





FEATURES Maximum Ratings 

® Low Power Requirement Operating Temperature Range (Top) .......:-seeeeeeneees -—55°C to +100°C 
© View} Storage Temperature Range (Toya) ...cccesceseerteeteees -55°C to +100°C 

°6 | g STG 
r : Viewing Angle Junction Temperature (Tj)... cescceeseeseesceseceseeecsesseecesevsesereseeneeaaes 100°C 
Diffused Lens PRBVEt Se: VOCS OVE) sts chic nll cuteclncs aeamieedeaeelesteideatiaronavecmaw anata ais 5V 
¢ 1" Lead Length Porware Cunrent ) 8A sores hth tacieet cfeaas tice Nd 7.5 mA 
® I/C Compatible Surge Current (Ip,) t=10 pS/DS0.005 ooo... teeeteteeteeneeens 150 mA 
Total Power Dissipation (Pyoz) Ta=25°C occ cccceeceteereeeenseneeaes 20 mW 
DESCRIPTION ee Resistance Junction to Air (Rypya) .sccceceteseeeeerenrees 750 K/W 

ole: 


The 3369 series are low current LED lamps 
that have been designed to optimize light 
output at very low currents. These parts 
are ideally suited for applications where 
power is at a premium, such as portable 


Soldered on PC board: pad size >16 mm. 


Characteristics (T,=25°C) All values typical unless otherwise noted. 
LS 3369 LY 3369 LG 3369 


equioment Parameter Sym Super-Red Yellow Green Unit 
; Peak Wavelength 
(le=7.5 mA) ArEaK 635 586 565 nm 
Dominant Wavelength 
(l-=7.5 mA) ADom 628 590 570 nm 
Spectral Bandwidth 
(50%lpeimax: 1p=7.5 MA) AA 45 45 25 nm 
Viewing Angle 29 60 60 60 Deg. 
Forward Voltage 
(lp=2 mA) Ve 1.8(S2.6) 2.0(s2.7) 1.9(<26) V 
Reverse Current 
(Va=5 V) lp 0.01(S10) 0.01(S10) 0.01(<10) pA 
Capacitance 
(Vg=0 V, f=1 MHz) Co 3 3 15 pF 


Response Time 
(le=100 mA, t =10 ps 


LED Lamps 


R, =50Q) 

Rise Time ly from 

10% to 90% te 200 200 450 ns 

Fall Time ly from 

90% to 10% t. 150 150 200 ns 

Luminous Intensity 

Part Number Min. Typ. Unit Test Condition 
See graph numbers 1, 2L, 3B, 4D, 5C, 6C, 7A, 8A. LS/LY/LG 3369-EH 0.63 5 med 2mA 
9B, 10A in the back of this section LS/LY/LG 3369-FH 1 5 med 2mA 
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SIEMENS 





FEATURES 


Colors: Super-Red, Yellow, Green 


* Lens: Red Diffused, Yellow Diffused, 
Green Diffused 


* Low Power Dissipation 
* Suitable for Multiplex Operation 
* Wide Angle 100° 


DESCRIPTION 


The LS/LY/LG 3380 are T1 (3 mm) wide angle 
LED lamps. The 3 mm plastic package has 
colored diffused lenses to match the emission 
color and 2.54 mm lead spacing. 


Maximum Ratings 
Operating Temperature 


Range (Top) ..cccececececseees -—55°C to ‘+ 100°C 
Storage Temperature 

Range (Tog) ..ccececee: -55°C to +100°C 
Junction Temperature (Ty) 08. 100°C 
Reverse Voltage (Vp) .....cccccccescseseseees 5V 
Forward Current (le)... ceceeseesseeeeees 40 mA 
Surge Current (lpg) t=10 US oe O5A 
Total Power Dissipation 

(Prot) T,=25°C Po cveronnccsrasconccoserecense 140 mw 
Thermal Resistance 

Junction to Air (Rrpya).--cceceeceees 400 K/W 


See graph numbers 1, 2P, 3A, 4A, 5A, 6A, 7A, 8A, 
9A, 10A in the back of this section. 





SUPER-RED LS 3380 
YELLow LY 3380 
GREEN LG 3380 


T1 (3 mm) Wide Angle LED Lamp 
Package Dimensions in inches (mm) 


Surface not Flat 


028 (0.7) re 
024 (0.6 ; bas 
oe 6) 016 (0.4) .031 (0.8) “fale ay 





@.114 (2.9) oe) 
106 (2.7) 

“lp i 
145 (3.7) 024 | 


071 (1.8) 138 (3.5) 6) Se 


=~ 047 (1.2) 


1.140 (29) poi .240 (6.1) 
1.061 (27) 224 (5.7) 


016 





Characteristics (T,=25°C) 
LS 3380 LY3380 LG 3380 


Parameter Sym Super-Red Yellow Green Unit 
Peak Wavelength 

(lp=20 mA) PEAK 635 586 565 nm 
Dominant Wavelength pom 628 590 570 nm 


Spectral Bandwidth (typ.) 
(50% lpetmax: 


Ip=20 mA) Ar 45 45 25 nm 
Viewing Angle 50% ly 20 100 100 100 Deg. 
Forward Voltage 

(lp=10 mA) Ve 2.0($2.6) 2.0(<26) 2.0(<2.6) V 
Reverse Current 

(Vp=5 V) I, 0.01($10) 0.01(<10) 0.01(<10) PA 
Capacitance 

(Va=0 V, f=1 MHz) Co 12 10 45 pF 
Rise Time, ly 

ly from 10% to 90% tr 300 300 450 ns 
Fall Time, ly 

ly from 90% to 10% te 150 150 200 ns 
Luminous Intensity (mcd)* 

Test Test 


Part Number Min. Max. Condition Part Number Min. Max. Condition 
LS 3380-FJ 10 8.0 10mA LG 3380-GK 1.6 12.5 10mA 
LS 3380-H 2.5 5 10 mA LG 3380-HL 25 20 10mA 
LS 3380-J 4 8 10 mA LG 3380-H 25 5 10mA 
LS 3380-HL 2.5 20 10mA LG 3380-J 40 80 10mA 
LY 3380-FJ 1 8 10 mA 
Ive380H 25 = §& 19 mA 
LY 3380-HL 2.5 20 10 mA 
LY 3380-J 4 32 i10mA 


LY 3380-K 63 12.5 10mA 


*Luminous intensity factor of ly of one packaging unit ly max/ly min S 2. 
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SIEMENS 





FEATURES 


¢ Diffused Lens 

* Wide Viewing Angle 140° 
* With Standoffs 

® T1°/, (5 mm) Package Size 
* 1” Lead Length 

¢ V/C Compatible 


DESCRIPTION 


The LS 5380 super-red and LY 5380 yellow 
are premium high efficiency light emitting 
diode lamps fabricated with TSN (trans- 
parent substrate nitrogen) technology. The 
LG 5380 green is a gallium phosphide (GaP) 
lamp. All have a diffused plastic lens which 
emits a full flooded intense light. 


See graph numbers 1, 2Q, 3A, 4A, 5A, 6A, 7A, 8A, 


9A,10A in the back of this section. 


SUPER-RED LS 5380 
YELLOow LY 5380 
GREEN LG 5380 


T13/4 (5 mm) LED Lamp 


Package Dimensions in inches (mm) 


Surface not flat 2° aes 
100 994/06) 
(254) ay -039 (1.0) 

016 (0.4) “33 toy) 
201 (5.1) 
189 (4.8) 


Cathode 
.307 (7.8) 


(992 (25.2) 425 (10,8) eee) 
953 (24.2) — | .410 (10.4) 


071 (1.8) 
047 (1.2) 
024 (0.6) 
016 (0.4) 





Maximum Ratings 


Operating Temperature Range (Top) ......ceseceeeeees —55°C to + 100°C 
Storage Temperature Range (Toyg)......esececceceeseerseeeees -55°C to + 100°C 
Junction Temperature (Ty) oo... ccsccsesceeceeneeeeesenctenaeesseeeeeeeeeeats 100°C 
Reverse Voltage (Vp)... seccccsesscsssenecessseeeeeesecseetseseseeeeaeteeecseeeenaes 5V 
Forward Current (lp) ..cccccccessceccscenseecsesccsseesenseseececesecsnseseeesaesaeeaeenees 40 mA 
Surge Current (lpg) t= 10 WS... eee cecceeneceeceeeceenecaeceeeseersteaanees 0.5A 
Total Power Dissipation (Pro) Ta=25°C ooo. ceececeecceeeseeseeeeeneeneens 140 mW 
Thermal Resistance Junction to Air (Reypya) ..escsceesseteeetesseeseens 400 K/W 


Characteristics (T,=25°C) 
LS 5380 LY5380 LG 5380 


Parameter Sym Super-Red Yellow Green Unit 
Peak Wavelength APEAK 635 586 565 nm 
Dominant Wavelength Avom 628 590 570 nm 
Spectral Bandwidth 

(50% lncimax. e=20mA) = AD 45 45 25 nm 
Viewing Angle 

(50%, ly) 20 140 140 140 Deg. 


Forward Voltage (lp=10 mA) -V; 2.0($2.6) 2.0(<2.6) 2.0(<2.6) V 


Reverse Current (Vp=5 V) lr, 0.01 ($10) 0.01 (<10) 0.01(<10) WA 
Capacitance 

(Vg=0 V, f=1 MHz) Co 12 10 15 pF 
Rise Time te 300 300 450 ns 
Fall Time te 150 150 200 ns 


Luminous Intensity (mcd)”* 
Test Test 
Part Number Min. Max. Condition Part Number Min. Max. Condition 
LS 5380-FJ 1 8 10 mA LG 5380-FJ 1 8 10 mA 
LS 5380-H 2.5 5 10 mA LG 5380-H 25 5 10 mA 
LS 5380-HL 2.5 20 10 mA LG 5380-HL 2.5 20 10 mA 
LS 5380-J 4 8 10mA LG 5380-J 4 8 10 mA 


LY 5380-EH 0.63 5 10mA 
LY 5380-GK 16 125 10mA 
LY 5380-H 2.5 5 10 mA 
LY 5380-J 4 8 10 mA 


* Luminous intensity factor of ly of one packaging unit ly max/ly min $2. 
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LED Lamps 


SIEMENS 





FEATURES 

® High Light Output 

®* Water Clear Lens: Green Lightly Tinted 
Clear Lens: Super-Red, Yellow 

* Viewing Angle, 24° 

© T13/4 (5 mm) Package Size 

® 1" Lead Length 

® Front Panel Mounting Snap-in Mounting 
Clips Available 

© \/C Compatible 


DESCRIPTION 


The LS 5420 super-red and LY 5420 yellow 
lamps are fabricated with TSN (transparent 
substrate nitrogen) technology. The LG 5410 is 
a gallium phosphide LED lamp. All three have 
a narrow viewing angle for the concentration 
of intense brightness in a head-on position. 
This is particularly desirable for legend back 
lighting applications. 


See graph numbers 1, 2E, 3A, 4A, 5A, 6A, 7A, 8A, 


9A, 10A in the back of this section. 


SUPER-RED LS 5420 
vettow LY 5420 
GREEN LG 5410 


T13%4 (5 mm) LED Lamp 


Package Dimensions in Inches (mm) 


Surface not flat— .307 (7.8) 


.100 (2.54) .295 (7.5) 


024 (0.6) 
.016 (0.4) 


.031 (0.8) 


071 (1.8) 


047 (1.2) 


1.142 (29.0) .354 (9.0) 


Cathode 


<—— 


024 (0.6) 
016 (0.4) 





1.063 (27.0) .323 (8.2) ~ 
Approx Weight 0.35 g 


Maximum Ratings 


Operating Temperature Range (Top) .ccccccceseseeeteeeerttetenenes -55°C to +100°C 
Storage Temperature Range (Tag)... eerste -55°C to +100°C 
Junction: Temperature: (1). .ciescieicnctia cad nana ot bral aue aie. 100°C 
Reverse: Voltage! (Vg) wrist acide teutena Gchauinndcheosnees aderhdadb staasuseesetianigeondics 5V 
Forward: Current: (le) iss se fieihreattils meal tac anteed ee tbe ncaa Sot 40 mA 
Surge: Current (leq) t= 10S 3s. cubic eeti eerted cae teanieseaie teens O5A 
Total Power Dissipation (Prot) Ta=25°C oo. cce cece renetteeneensnenan 140 mW 
Thermal Resistance: Junction/Air (Rypyya) cccccccccccecstecseesseteteteenstees 400 KW 


Characteristics (T,=25°C) 
LS 5420 LY5420 LG5410 


Parameter Symbol Super-Red Yellow Green Unit 
Peak Wavelength PEAK 635 586 565 nm 
Dominant Wavelength DOM 628 590 570 nm 
Spectral Bandwidth 

(50% Ireimax: 'p=20 MA) AX 45 45 25 nm 
Viewing Angle 50% ly 29 24 24 24 Deg. 
Forward Voltage (lr=10 mA) ~——*V; 2.0(<2.6) 2.0(<2.6) 2.0(<2.6) V 
Reverse Current (Vp=5 V) la 0.01(<10) 0.01($10) 0.01(<10) pA 
Capacitance 

(Vp=0 V, f=1 MHz) Co 12 10 15 pF 
Rise Time te 300 300 450 ns 
Fall Time te 150 150 200 ns 
Luminous Intensity (med)* 

Test Test 

Part Number Min. Max. Condition Part Number Min. Max. Condition 

LS 5420-MQ 16 125 10mA LY 5420-P 40 80 10mA 

e pa ie — . ne LY 5420-Q 63 125 10mA 

L - m. 

tssa00 6a tap toma LSSHOMO Je ae om 

BO HTOW TE « “Huy mee aes LGSSicPS «40-220 toma 

LY 5420-MQ 16 125 10mA LG5410-Q 63 125 10m 

LY 5420-PS 40 320 10mA LG 5410-R 100 200 10mA 


* Luminous intensity factor of ly of one packaging unit Iyaax/lwin 22- 
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SIEMENS SUPER-RED LS 5421 
YELLOow LY 5421 


GREEN LG 5411 
Superbright T134 (5 mm) LED Lamp 


Package Dimensions in inches (mm) 


Surface not flat 


024 (0.6) 


307 (7: 
O16 (0.4) 031 (0.8) ee 


{ 


100 ~~ o?7—> OO _ 200 (5.1) 
(2.54) —————— 2189 (4.8) 


t 


O71 (18) | 
we 4.140 (29) 354 (9.0) 
: 4.061 (27) 922 (8.2) 











Characteristics (T,=25°C) 





LS 5421 LY5421 LG5411 


Parameter Symbol Super-Red Yellow Green Unit 
Peak Wavelength 
FEATURES (I-=10 mA) (typ.) Acai 635 586 565 nm 
. : Dominant Wavelength 
* High Light Output (e=20 mA) (typ) doom «628 590 570 nm 
© New Lens to Optimize Output Spectral Bandwidth (typ.) 
© 20° Viewing Angle (50% Incimax: I=20 MA) AA 45 45 25. nm 
4 Viewing Angle 20 20 20 20 Deg. 
*° Super-Red, Red Tinted Lens Yellow, Forward Voltage (=10mA) V-  2.0(<2.6) 2.0(s2.6) 2.0(<26) V 
Green, Water Clear Lens Reverse Current (lg=5 V) lz 0.01 ($100) 0.01 ($100) 0.01 ($100) pA 
° 1" Lead Length Capacitance (Vp=5 V) (typ.) Co 12 10 15 pF 
Switching Time 
DESCRIPTION leg talons 
The 5421/5411 series are superbright T1% lv. 10% to 90% te 300 300 450 ns 
(5mm) LED lamps. Improvements in mate-rials ly, 90% to 10% te 150 450 200 ns 
and optimization of lens and reflectors have Luminous Intensity* 
resulted in a dramatic increase in Part Number Min. Typ. Unit Test Condition 
luminous intensity. LS 5421-NR 25 200 med 10 mA 
; 7 LS 5421-Q 63 125 med 10 mA 
Maximum Ratings LS $421-NR 63 500 med 10 mA 
Operating Temperature LS 5421-R 100 200 mcd 10mA 
Range (Top) .ccecccccecneceereees -55°C to +100°C LY 5421-NR 25 200 mcd 10 mA 
Storage Temperature LY 5421-QT 63 500 med 10 mA 
Range (Tsta) i gdud Habccdancodeceaapaegane -55°C to “100 LY 5421-Q 63 125 med 10 mA 
Junction Temperature (Tj) 0... + 100°C LY 5421-R 100 200 med 10 mA 
Reverse Voltage (Va) ......cccccccceeceeeseeeeeseeeees 5V 
Continuous Forward Current (Ip)... 40 mA LG 5411-NR 25 200 med 10 mA 
Surge Current (t=10 ps) (lps) ..occcccccesceceeeneee 0.5A LG 5411-Q 63 125 med 10 mA 
Power Dissipation (Pyor) LG 5411-QT 63 500 med 10 mA 
Tepe eae Ok hcts ad unk cevith ah haces, 140 mW LG 5411-R 100 200 med 10 mA 
Thermal Resistance, LG 5411-S 160 320 med 10mA 


Junction to Air (Rrpya) ovens 400 KW 


See graph numbers 1, 2F, 3A, 4A, 5A, 6A, 7A, 8A, 
9A, 10A in the back of this section. 


* Luminous intensity factor of l, of one packaging unit Wyax/lyin 22. 
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LED Lamps 


SIEMENS 





FEATURES 

® Low Power Requirement 
* 50° Viewing Angle 

© Diffused Lens 

¢ 4" Lead Length 

¢ /C Compatible 


DESCRIPTION 


The 5469 series are low current LED lamps 
that have been designed to optimize light 
output at very low currents. These parts 
are ideally suited for applications where 
power is at a premium, such as portable 
equipment. 


Both the super-red and yellow lamps utilize 
GaAsP on GaP semiconductor materials 
while the green lamps utilize GaP on GaP. 


See graph numbers 1, 2D, 3B, 4D, 5C, 6C, 7A, 
8A, 9B, 10A in the back of this section. 





SUPER-RED LS 5469 
vELLow LY 5469 
GREEN LG 5469 


Low Current T134 (5mm) LED Lamp 


Package Dimensions in inches (mm) 


Surface not flat 


024 (0.6) ; 
016 (0.4) 031 (0.8) 307 (7.8) 


020 (05) | 
Rpt): testes 


.295 (7.5) 


074 (1.8) 


047 (1.2) 1.140 (29) 


4.061 (27) 


Maximum Ratings 


Operating Temperature Range (Top) ...cccccecseseeeeees -55°C to +100°C 
Storage Temperature Range (Toqg) ....scceeceeeereeeeess -55°C to +100°C 
Junction Temperature (Ty) oo... ccecseseseereeesseereetesaeercateenaeneraeees 100°C 
Reverse Voltage (Vp) .....ccccssssscsececssceescteeeerseeecsseessaeceeseseeeneenresnaeeaeees 5V 
Forward Current (lp) ....cccceecsscseessseeeecssessesecssceersceveaecnaeeneesseeneees 7.5 mA 
Surge Current (Ip,), t=10 ps/D $ 0.005 we eee rere 150 mA 
Total Power Dissipation (Pyoz), Ta=25°C ooo eeeee cence 20 mW 
Thermal Resistance Junction to Air (Rrpya) oceccssescesrecsseeneeenes 750 K/W 


Note: Soldered on PC board: pad size 216 mm? 
Characteristics (T,=25°C) All values typical unless otherwise noted. 


LS 5469 LY5469 LG 5469 
Parameter Sym Super-Red Yellow Green Unit 
Peak Wavelength (l-=2 mA) PEAK 635 586 565 nm 
Dominant Wavelength (l:=2 MA) Apom 628 590 570 nm 
Spectral Bandwidth 
(50%, lect max: Ip=7-5 mA) Ay 45 45 25 nm 
Viewing Angle 20 50 50 50 Deg. 
Forward Voltage (!-=2 mA) Ve 1.8(<2.5) 2.0($2.7) 1.9(<2.6) V 
Reverse Current (Vp=5 V) lp 01 (s10) .01(<10) .01(<10) BA 
Capacitance 
(Vg=0 V, f=1 MHz) Cy 3 3 15 pF 
Response Time 
(lp=25 mA, t=1 ps) 
Rise Time ly, 10% to 90% ta 200 200 450 ns 
Fall Time |, 90% to 10% te 150 150 200 ns 
Luminous Intensity 
Part Number Min. Typ. Unit Test Condition 
LS/LY/LG 5469-EH 0.63 5 med |p=2 MA 
LS/LY/LG 5469-FH We 5 med =2 mA 


* Luminous intensity factor of ly of one packaging unit Iywadhyain 22. 
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SIEMENS 


SUPER-RED/ GREEN LSG 3331-JO 
SUPER-RED/ GREEN LSG 3351-HO 


T1 (83mm) Two Color, Red and Green LED Lamp 





FEATURES 


* High Light Output 
¢ Lens 


- LSG 3331: Colorless Clear 
- LSG 3351: Colorless Diffused 


* Viewing Angle 150° 

* T1 (8mm) Package Size 
* 1" Lead Length 

© /C Compatible 


DESCRIPTION 


The LSG 3331 and LSG 3351 are both su- 
per-red/green, two color LED lamps with their 
chips in an anti-parallel arrangement. By re- 
versing the current the lamp can be 
switched from super-red to green. With the 
appropriate circuitry, it is also possible to 
produce orange and yellow. 


See graph numbers 1, 2C (LSG 3331), 2B (LSG 
3351), 3A, 4A, 5A, 6A, 7A, 8A, 9A, 10A in the 
back of this section. 


Package Dimensions in inches (mm) 


Surface not flat 


028 (0.7) re 
024(06) 0160.4) 31 (0.8) ie 


.016 (0.4) .016 (0.4) 


114 (2.9) 


Anod 024 
Learn) si Ast (44) (06) 
Seti 153.9) OO 
4.140 (29) 248 (6.3) 
1.061 (27) 282 (5.9) 





Maximum Ratings 


Operating Temperature (Top) .....cecceccseeseeeeeeterteeees -—55°C to +100°C 
Storage Temperature (Tog)... cccecececcecceeseteeseectseeeennaes -55°C to +100°C 
Junction Temperature (Ty) 0... cccecececccncecseeeeresteeteaeenseeneeeeseetentens 100°C 
Forward Current: he) iccacavcc.ovccssShvacsecedoendsnnee dvaguceneans cesar 40 mA 
Surge Current (lpg), t= 10 WS oe ee cceeeccseesecnecesaeesetenetateenetsenaes O5A 
Power Dissipation (Proz), Ta=25°C o..c ccc cecereeeeceseeceteneeseenneenes 140 mW 
Thermal Resistance Junction-to-Air (Rypya) .ceeccecceceeceeereceteesees 400 K/W 


Note 1. With simultaneous operation of both diodes of two-color LEDs the sum 
of the currents as well as the power dissipation must not exceed the 
specified limits. 


Characteristics (T,=25°C) 


Parameter Symbol} Red Green Unit 
Peak Wavelength (typ.) 
(le=20 mA) ApeKK 635 565 nm 
Dominant Wavelength 
(l-=20 mA) DOM 628 570 nm 
Spectral Bandwidth (typ.) 
(50% IREL Max: I-=20 mA) Ar 45 25 nm 
Viewing Angle, 50% | 
LSG 3331 20 40 40 Deg. 
LSG 3351 20 50 50 Deg. 
Forward Voltage (l-e=10 mA) Ve 2.0 (<2.6) 2.0 (<2.6) V 
Capacitance 
(V_=0 V, f=1 MHz) en 27 27 pF 
Rise Time tr 300 450 ns 
Fall Time te 150 200 ns 
Luminous Intensity (mcd) Test 
Part Number Min. Typ. Unit Condition 
LSG 3331-JO 4 18 med 10 mA 
LSG 3351-HO 2.5 ~ med 10 mA 
Note 


1, Luminous intensity factor (ly) in one packaging unit lyax/lymin S 

2. Luminous intensity factor (ly) in one LED lymax/vmin $3.0. 

3. The brightness of the darker chip in one package determines the 
brightness group of the LED. 
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LED Lamps 


SIEMENS 


SUPER-RED/GREEN LSG K370-LO 


dijpcrneoeone GREEN LSP K370-KO 


_ORANGE/PURE GREEN LOP K370-KO 





FEATURES 


* Clear Colorless Lens 

© High Luminous Flux 

* Rugged Design 

® Applications—Backlighting Display 
Panels 
— Front Panels 


- Graphic Control and Display Boards 
— Sealed Keyboards 


DESCRIPTION 


The LSG K370 is a T1 (3mm) two leaded bi- 
color (super-red/green) ARGUS LED lamp 
with their chips in an anti-parallel arrange- 
ment. The LSP K370 is a super-red/pure 
green ARGUS LED and the LOP K370 is an 
orange/pure green unit. 


ARGUS lamps are used with an additional 
custom built reflector (i.¢., white plastic, such 
as Pocan B7375). The front end of the reflec- 
tor is covered by a diffuser (see package di- 
mensions). Uniform illuminations can be en- 
hanced by the reflector design tailored to the 
LED and/or by using appropriate diffuser ma- 
terial. 


Note: Siemens does not supply the reflector 
or diffuser. 


Two-Color, T1 (3 mm) ARGUS LED Lamp 


Package Dimensions in inches (mm) 


Green/Pure Green Cathode 
Surtace not flat —, 


142 (3.6) 


024 (0.6) 126 (3.2) 


‘016 (0.4) 928 (0-7) 


016 (0.4) 


031 (0.8) 


Spacing 016 (0.4) 


Super-red/Orange 


.093 (2.35) 
Cathode 


081 (2.05) 024 (0.6) 


1.142 (29.0) ‘016 (0.4) 


L189 (4.8) 
1.063 (27.0) 


173 (4.4)” 


Maximum Ratings 


Operating Temperature Range(Top) .....ceeeeeeseeeerees -55°C to +100°C 
Storage Temperature Range (Toqg) 1... ceceecceeeereererees -55°C to +100°C 
Junction Temperature (Ty) ............ ie doh sae NAG Be AM co nN BED eS + 100°C 
Forward, Current=(le) sc. .ceiscca das vis.', cednyecvarsctiiciees ennntesvhiwieean ies 40 mA 
Surge unvent (alt S10 US itl ce are uote ate cate ae as O5A 
Power Dissipation (Pyoz), Ta=25°C oc cececescseeeescnseeeetentenetsnaes 140 mW 
Thermal Resistance Junction to Air (Rypya) --cceecccceeceseeetsetecrees 400 K/W 
Characteristics (T,;=25°C) All values typical unless otherwise noted. 
Super- Pure 

Parameter Symbol Red Orange Green Green Unit 
Peak Wavelength 

(\-=20 mA) Apcae 635 610 565 557 nm 
Dominant Wavelength 

(Ip=20 mA) Dom 628 605 570 560 nm 
Spectral Bandwidth 

50%, ly (le=20 mA) An 45 40 25 22 nm 
Forward Voltage Ve 2.0 2.0 2.0 2.0 V 

(lp=10 mA) Ve (<2.6) ($26) (s26) (<26) V 
Capacitance 

(Vg=0 V, f=1 MHz) C5 12 8 8 15 pF 
Switching Times 

(lp=100 mA, tp=10 ts, 

R, =50 Q) 

Rise Time, 10% to90% ~— tt, 300 300 450 450 ns 
Fail Time, 90% to 10% te 150 150 200 200 ns 
Luminous Fluxi) Dy 32 20 32 20 mim 

(ig=15 mA) Dy (210) (26.3) (210) (263) mim 
Notes: 


1. Luminous flux factor of &y in one packaging unit dy, max/®y min. <2. 
Luminous flux factor of Py In one LED unit Py max/y min. s4, (LSP...) 
Luminous flux factor of @y in one LED unit dy max/@y min. <3. (LSG...) 

2. The brightness of the darker chip in one package determines the brightness 
group of the LED. 


. See graph numbers 1, 2W, 3A, 4H, 5A, 6A, 7A, 8A, 9A,10D in the back of this 


section. 


SIEMENS 


SUPER-RED/GREEN LSG K372-RO 


SUPER-RED/PURE GREEN LSP K372-PO 


Two-Color, T1 (3 mm) Super ARGUS LED Lamp 





FEATURES 


© Super-Red/Green and Super-Red/Pure 

Green LEDs in One Package 

Clear Colorless Lens 

High Luminous Flux 

Rugged Design 

Cathode Designations 

Shorter Lead: Super-Red Cathode 

Longer Lead: Green or Pure Green 

Cathode 

Applications—Backlighting Display 

Panels 

— Front Panels 

—- Graphic Control and Display Boards 

— Sealed Keyboards 

— Large Scale Displays, Dot Matrix 
Displays 


DESCRIPTION 


The LSG K372 is a T1 (3mm) two leaded bi- 
color (super-red/green) Super ARGUS LED 
lamp with their chips in an anti-parallet ar- 
rangement. The LSP K372 is a super-red/ 
pure green Super ARGUS LED. 


ARGUS lamps are used with an additional 
custom built reflector (i.e., white plastic, such 
as Pocan B7375). The front end of the reflec- 
tor is covered by a diffuser (see package di- 
mensions). Uniform illuminations can be en- 
hanced by the reflector design tailored to the 
LED and/or by using appropriate diffuser ma- 
terial. 


Super ARGUS LEDs are designed to operate 
at 50 mA and provide as much as 10X lumi- 
nous flux as standard ARGUS LEDs. 


Note: Siemens does not supply the reflector or 
diffuser. 


Package Dimensions in inches (mm) 


Surface not flat 


.028 (0.7 
.024 (0.6) 016 na 031 (0.8) ae ES) 


‘016 (0.4) am (0.4) 114 (2.9) 
: g 1223.1) 








‘110 (2.8) 


oni qa) Anode ne iA 
_ Ort (I, 145 (3.7) 6) a 
‘047 (1.2) 138 (33) 04) 


4.140 (29) 189 (4.8) 
1.061 (27) 173 (4.4) 











Maximum Ratings 


Operating Temperature Range(Top) .....cecssceeeeteeeees -55°C to +100°C 
Storage Temperature Range (Toqg) ......:eeceeeeeeeeees -55°C to +100°C 
Junction Temperature (Ty) ....ceccccccccceessecesceseceseeeesseseeseesteeeaaes +100°C 
Forward Current (ip) .cccccccccscsseescesseescneeesecaveeseeenseecnaseesenaeseeeeeeeees 75 mA 
Pulse Current (Ipy), t $ 10 WS ce eeeseneee cree ceeneneeteneeseteenens 1A 
Power Dissipation (Proz), Ta=25°C .....cececeecceeceseteteesesseenseeeees 300 mW 


Thermal Resistance Junction to Air (Repay) cece 
Note 1. Mounted on PC board up to stand off pad size 216 mm2. 


Characteristics (T,=25°C) All values typical unless otherwise noted. 
Super- Pure 


Parameter Symbol Red Green Green Unit 
Peak Wavelength 

(lp=20 mA) heen 635 565 557 nm 
Dominant Wavelength 

(lp=20 mA) Reeai 628 570 560 nm 
Spectral Bandwidth 

50%, ly (lp=20 mA) Ar 45 25 22 nm 
Forward Voltage Ve 2.4 2.4 2.4 V 

(I-=10 mA) Ve ($3.8) (<3.8) (<3.8) (<3.8) 
Capacitance 

(Va=0 V, f=1 MHz) Co 55 55 80 pF 


Switching Times 
(1-=100 mA, tp=10 us, 


R, =50 Q) 

Rise Time, 10% to90% tz 300 450 450 ns 
Fall Time, 90% to 10% te 150 200 200 ~=ons 
Luminous Flux(1) Dy 160 160 100 mim 

(le=15 mA) ®y (2100) (2100) (240) mim 
Notes: 


1.Luminous flux factor of By in one packaging unit BymaxPymin <2. 
2. Luminous intensity factor of |, of one packaging unit lywax/lvain 22 


See graph numbers 1, 2X, 3E, 3F, 4F, 5D (super-red), 5E (green), 6D, 7A, 8A, 
QE, 10C in the back of this section. 
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LED Lamps 


SIEMENS 





FEATURES 


¢ PL-CC-2 Package 

¢ Multicolor Operation 

Suitable for Surface Mounting 

Available on Tape and Reel (8 mm Tape) 
Applications: Backlighting, Optical Cou- 


pling into Light Pipes and Lenses, Optical 
Indicator 


e 


DESCRIPTION 

The LSX T670 (MULTILED for surface mount 
applications) is available in super-red/green 
and super-red/pure green. The four leaded 
design allows the user to lay out a P.C.B. for 
completely independent access to the super- 
red or green/pure green LED, common cathode 
or common anode arrangements or in an anti- 
parallel configuration. 


The package includes an internal reflector to 
optimize light coupling. This feature makes this 
MULTILED ideal for light pipe applications. 


See graph numbers 1, 2V, 5G, 6H in the back of this 
section. 


SUPER-RED/GREEN LSG T670-HO 


SUPER-RED/PURE GREEN LSP T670-GO 


SMT-MULTILED®, Surface Mount LED Lamp 


Package Dimensions in Inches (mm) 
Cathode/Green, Pure Green 


091 (2.3 
083 (2.1) 035 (0.9) 


028 (0.7) 


134 (3.4) Q | 094 


145 (3.7) 
118 (3.0) - (2.4) 


130 (3.3) 


7 
031 (.8) 
024 (6) 


Cathode/Super-Red 


024 (0.6) 
7020 (0.5) 





Maximum Ratings 


Operating Temperature Range (Top) .......cescceeceneees -55°C to + 100°C 
Storage Temperature Range (Tog) ....ccccccccsesseeeeees -§5°C to + 100°C 
Junction Temperature (Ty)... cccececcceseeseesceseeeveeesseeeesedeseeaeare + 100°C 
Forward Current (Ip) ...cccccccccccccseceeseceescesneceetssensrescstesenseeenseeesaeenes 30 mA 
Surge Current (leg) S10 ps, D=0:005 .. .cciac ivi srilnantapedeiseiies 0.5A 
Reverse Voltage (Vp) . ....ecccsseeceseecteessecreeneeeerecresseeseneecnteseeenaeeaeens 5V 
Power Dissipation (Proz) Ta S$ 25°C oo... eeccseeseeeseeeteeteeeeeeneenees 190 mW 


Thermal Resistance, Junction to Ambient 
Mounting on PC Board, Copper area: 16 mm? (Rina) vee 300 K/W 


Characteristics (T,=25°C) 


Super- Pure 

Parameter Symbol Red Green Green Unit 
Peak Wavelength (typ.) 

(lp=10 mA) ApEAK 635 565 557 Am 
Dominant Wavelength . 

(typ.) (le=10 mA) Apom 628. 570 560 nm 
Spectral Bandwidth, 

50%, ly (typ.) 

(lp=10 mA) Ar 45 25 22 nm 
Viewing Angle, 

50%, ly (typ.) 20 120 120 120 Deg. 
Forward Voltage Ve 2.0 2.0 2.0 
(lp=10 mA) (<2.6) (<2.6) (s2.6) V 
Reverse Current Ip 0.01 0.01 0.01 

(Vp_=5 V) (<10) ($10) ($10) pA 
Capacitance 

(V_=0 V, f=1 MHz) Co 12 15 15 pF 
Switching Time 

(lp=100 mA, 

tp=10 ps, R.=50 Q) 

Rise Time/ly, 10%-90% tp 300 450 450 ns 

Fall Time/ly, 90%-10% te 150 200 200 ns 
Luminous Intensity LSG T670-HO* LSP T670-GO** 

(lp=10 mA) ly 8 (22.5) 5 (21.6) med 
Luminous Flux 

(lp=10 MA) Py 2D id ivi 
Notes 


1. Luminous intensity factor of ly in LED IWmaAvminS3” or <4**. 

2. Luminous intenisty factor of ly in one packaging unit IWmadlvminS2° 

3. The brightnss of the darker chip in one package determines the bright- 
ness group of the LED. 
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SIEMENS 





FEATURES 


* Colors: Super-Red, Orange, Yellow, Green, 
Pure Green 

¢ Lens: Tinted Transparent 

* Low Power Dissipation 

¢ Low Self-Heating 

¢ Rugged Design 

¢ Applications—Backlighting Display Panels 
~ Front Panels 
- Graphic Control and Displays Boards 


— Sealed Keyboards 


DESCRIPTION 

ARGUS lamps can be used only with an 
additional, customer suppled (i.e., white plastic, 
such as Pocan B7375). The front end of the 
reflector is covered by a diffuser (see package 
dimensions). Uniform illumination can be 
enhanced by the reflector design tailored to the 
LED and/or by the use of appropriate diffuser 
material. If the diffuser is tinted, the spectral 
transmission must be adjusted to the wave- 
length emitted by the LED. 


Maximum Ratings 


Operating Temperature Range (T,) .-55°C to + 100°C 
Storage Temperature Range (T..,,,) ...-55°C to + 100°C 


Junction Temperature (T,) 0. cccccccece tenes + 100°C 
Reverse Voltage (V.) oo... cc cect eeneecseneesins 5V 
Forward Current (1p) ...cccceccec tc ceesctecneeens 40 mA 


Surge Current (I, 
Total Power Dissipation (P,,,,) 
Thermal Resistance Junction to Air (R 


hte SIO WS ice ces roslvettteeierieet O5A 
TE 258C ences: 140 mW 
400 KAV 


tial ee 


SUPER-RED LS K380 
oRANGE LO K380 
YELLow LY K380 
GREEN LG K380 
PURE GREEN LP K380 


T1 (3mm) ARGUS LED Lamp 


Package Dimensions in Inches (mm) 


Surface not flat 


.028 (0.7) 138 (3.5) 


.024 (0.6) .016 (0.4) 031 (0.8) <_—___» 
O16 (0, 016 (0.4) 114 (2.9) i 





122 (3.1) 
110 (2.8) 


ae Ae 


] 





024 
145 (3.7) (0.6) 1 


I~ .047 (1.2) 138 (3.5) 


4.140 (29) 189 (4.8) 
1.061 (27) "373 (4.4) 





Characteristics (T,=25°C) 


Super- Pure 
Parameter Symbol Red Orange Yellow Green Green Unit 
Wavelength at Peak 
Emission (Ilp=20 MA) Apeax 635 610 586 565 557 nm 
Dominant Wavelength Apoy 628. 605 590 570 560 nm 
Spectral Bandwidth 
50% @, (Ip=20 mA) Ar 45 40 45 26 22 nm 


Forward Voltage Ve 2.1 2.1 2.1 2.1 2.1 
(Ip=15 mA) ($2.6) (S26) (2.6) (<2.6) (s2.6) V 
Reverse Current Ip 0.01 0.01 0.01 0.01 0.01 
(Va=5 V) ($10) (stO) (s10) (s10) (s10) pA 
Capacitance 
(Vp=0V, f=1 MHz) Co 12 8 10 15 16 pF 


Switching Times 
(Ilp=100 mA, tp=10 ys) 


Rise Time, 10% to 90% Ty 200 300 300 450 450 ns 
Fall Time, 90% to 10% Tr 150 150 150 200 200 ns 
Luminous Flux* D(mim) — Ip=15 MA ®y (mim) |p=15 mA 
Part Number Min. Max. Part Number Min. Max. 

LS K380-LP 10 80 LY K380-LP 10 80 
LS K380-N 25 50 LY K380-N 25 50 
LS K380-P 40 80 LYK 380-P 40 80 
LS K380-NR 25 200 LY K380-NR 25 200 
LO K380-LP 10 80 LG K380-LP 10 80 
LO K380-N 25 50 LG K380-N 25 50 
LO K380-P 40 80 LG K380-P 40 80 
LO K380-NR 25 200 LG K380-NR 25 200 
LPK380-KO 10 63 typ. 


22 


* Luminous intensity factor of |, of one packaging Unit | ray bynay 2 


See graph numbers 1, 2N, 3E, 4H, 5A, 6A, 7A, 8A, 9C, 10D in the back of this 
section. 
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LED Lamps 


Back Lighting Using ARGUS LEDs 

Siemens developed ARGUS® LEDs for applications 
requiring uniform light over large areas. Their light 
emission covers a fairly large solid angle versus conven- 
tional LEDs which concentrate their radiation in the axial 
direction. 


Construction 


ARGUS diodes are fabricated on the same production line 
and with the same design concepts as Siemens standard 
LEDs. The difference between the two is the radiation 
characteristic. The radiation from standard LEDs is 
focused in the axial direction (Fig. 1a). The chip is 
mounted into a reflector cup. The leadframe is placed into 
a mold and the body is formed with a spherical lens. 


The ARGUS LED, however, is designed to produce light 
over an enlarged viewing angle (Fig. 1b). This is done by 
eliminating the reflector cup and molding a concave 
shaped lens into the body instead of the normal spherical 
type. To avoid hot spots within the illuminated area, the 
light emitted in the axial direction is reduced to about 20% 
of the maximum luminous intensity. 


Applications and Benefits of ARGUS LEDs 


The full benefit of ARGUS LEDs is achieved when used 
with an external reflector and diffuser. When properly 
configured, a large area of evenly distributed light is 
produced (icm?/lamp) that can be used to back light 
symbols, characters, and LCD displays. 


e No longer will designers of systems such as dashboard 
instrumentation and car radios have to provide access 
for replacing incandescent bulbs. With extended 
warranties being offered by most auto makers, the labor 
cost to replace an incandescent bulb makes the 
ARGUS LED a cost effective alternative. 


With its ability to evenly illuminate a large area and its 
low heat generation, ARGUS LEDs provide an excellent 
source of light for LCD displays. 


e ARGUS' compact size, large light area, low heat 
generation and reliability make it an ideal choice for 
illuminated switches instead of incandescent bulbs. 


e ARGUS LEDs can be supplied on tape and reel for auto- 
insertion, eliminating the need to hand insert odd 
shaped light bars for large area back lighting applica- 

. tions. 


Reflectors for ARGUS LEDs can be designed to have a 
height from the board that equals the height of most 
seven-segment displays, so that panels with mechani- 
cally matched components can be built. 


ARGUS LEDs as Substitutes for Lamps 


In many cases incandescent lamps are easily replaced 
directly by ARGUS LEDs, but for best results, an appropri- 
ately shaped reflector (Figure 2) with a high diffuse 
reflection characteristic (above 90%) should be used. 
Pocan B7375 and Pocan B7376 thermoplastics have been 
used successfully in many applications. Requirements 
differ for individual applications. For optimum results, 
reflectors and diffusers must be matched. 


Lumens (Im) Versus Candela (cd)* 


One major difference between the ARGUS LED standard 
LEDs is that the light output for ARGUS is measured in 
millilumens (mlm) while standard LEDs are measured in 
millicandela (mcd). The ARGUS is designed to use almost 
all of the light produced over a large area while standard 
LEDs have a focusing lens and for most applications is a 
point source. 


* See Appnote 1, "LEDs and Photometry” for detailed information. 


LS/LO/LY /LG/LP K380 





si 
| 








a es = cas an ae 












08 06 04 02 0 20° 40° 60° 80° 100°120° 


FIGURE 1. ARGUS LEDs emit their light over an enlarged solid angle. Both graphs show polar coordinates on 
the left and rectangular coordinates on the right. a) Standard LED-viewing angle b) ARGUS LED-radiation 


characteristic. Relative spatial emission vs. half angle. 


j——— 7 0 bis 12,0 ——~— 


: 





Argus LED Dimensions in mm 


FIGURE 2. Section through a reflector with an ARGUS LED. 
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LED Lamps 


SIEMENS 





FEATURES 


* Colors: Super-Red, Yellow, Green, Orange, 
Pure Green 

¢ Lens: Tinted Transparent 

* High Luminous Flux 

* Rugged Design 

* Cathode: Shorter Lead 

* Applications—Backlighting Display Panels 
—- Front Panels 
— Graphic Control and Display Boards 
- Sealed Keyboards 


DESCRIPTION 

The LS/LY/LG/LO/LP K382 are T1 (3 mm) Super 
ARGUS LED lamps. ARGUS lamps are used 
with an additional, custom-built reflector (i.e., 
white plastic, such as Pocan B7375). The front 
end of the reflector is covered by a diffuser (see 
illustration). Uniform illumination can be en- 
hanced by the reflector design tailored to the 
LED and/or by the use of appropriate diffuser 
material. 


Super ARGUS LEDs are designed to operate at 
50 mA and provide as much as 10X luminous 
flux as standard ARGUS LEDs. 


TV, Geri 


diffuser. 


Nlnta. Clamane Anae nat oi Honly the reflactar or 
GOSes not cup The rerlacie 


SUPER-RED LS K382-RO 
YELLow LY K382-RO 
GREEN LG K382-RO 
orANGE LO K382-RO 
PURE GREEN LP K382-PO 


Ti (8mm) Super ARGUS LED Lamp 


Package Dimensions in inches (mm) 


Surface not flat 


028 (0.7) 


024 (0.6) .016 (0.4) 


031 (0.8) 
‘016 (0.4) 








074 (1.8) Cathode 
047 (1.2) 


4.140 (29) 
1.061 (27) 


138 (3.5) 


“14 (2.5) 


110 (2.8) 


024 
(0.6) _,. 
(0.4) 
016 


145 (3.7) 


189 (4.8) 
173 (4.4) 


Maximum Ratings 


Operating Temperature Range (T,) 0... cece -65°C to + 100°C 
Storage Temperature Range (Torq) ostccesisesseeseseseeesiereses -§5°C to +100°C 
Junction Temperature (T,) . ...ccccsecsessers seen ceeseecseereseessseecsee + 100°C 


Reverse Voltage (Vp) ....ccccssessscesresseerenecaes 
Forward Current (1,) 
Surge Current (li) ccccccccceseeeenseesrsstsnecees 
Total Power Dissipation (P47) Ty=25°C woccesceetesceseecssetesssreeseecssercsns 
Thermal Resistance Junction to Air (Riya) oscccscccetcresieeeeetescsereees 


Note: Mounted on PC board up to stand-off; pad size <16 mm?. 







Characteristics (T,=25°C) 
Super- Pure 


Parameter Symbol Red Yellow Green Orange GreenUnit 
Peak Wavelength 
(I,=20 mA) ocak 635 586 565 610 557 nm 


Dominant Wavelength Ajo,, 628. 590 570 605 560 nm 
Spectral Bandwidth 


50% @ (I.=20mA) AA 45 45 25 40 22 nm 
Forward Voltage V, 2.4 2.4 2.4 2.4 2.5 
(I,=50 mA) ($3.8) (<3.8) ($3.8) (33.8) ($3.8) V 
Reverse Current I, 0.01 0.01 0.01 0.01 0.01 

(V,=5 V) ($10) ($10) (S10) (S10) (s10) pA 


Capacitance 
(V,=0V,f=1MHz) C 
Luminous Fiux* 
(!,=50 mA) a, 160 160 160 160 100 
(2100) (2100) (2100) (2100) (240) mlm 


55 30 55 40 120 pF 


0 


“1 19 fluy factor of aw in ane nackacina unit Dv VAX <? 
Wie AGT et ee He Oe DAC RACINE E ’ 


®y MN 


See graph numbers 1, 2S, 3F, 4F, 5D, 6D, 7A, 8A, 9D in the back of 
this section. 
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SIEMENS SUPER-RED LS K389-FO 
7 vELLow LY K389-FO 
GREEN LG K389-FO 


T1 (3mm) ARGUS Low Current LED Lamp 


Package Dimensions mm 


Surface not flat 


028 (0.7) ee 
024 (06) 016 (0.4 Pad Seal 
oe (04) 031 (08) 14 (29) 





9 2213.1) 
110 (2.8) 





071 (1.8) ae 
-071 (1. 145 (3.7) (0.6) > 
‘087 (1.2) (0.4 
138(35) ) 
1.140 (29) 189 (4.8) 
1.061 (27) 773 (4.4) 








Maximum Ratings 


FEATURES 
Operating Temperature Range (Ta) .......:ceeeeseeeeeees —55°C to +100°C 
* Colors: Super-Red, Yellow, Green Storage Temperature Range (Tog) ..sccscescctecseenesees -55°C to +100°C 
¢ Lens: Tinted Transparent , Junction Temperature (Ty) oo... ccccceeceeeeecsseeeeceeeretesecseeeneesesenseee + 100°C 
® Direct Drive is Possible by Means of Reverse Voltage (Ve) vg onneifclnns s6(cdle aauaswadeecedigesing sag se aaredecgeGtie Mie soraen sceassadersets 5V 
CMOS Microprocessor, Gate and LSTTL = Forward Current (Ip) .......cseseec esc ner iets neees tases eeetstnceestnceeeaeesteneny 7.5 mA 
Components Surge Current (ley) te=10 US oo. eee cece cree tsee cree cesenseeaeenaes 150 mA 
: , sae Total Power Dissipation (Pro) Ta=25°C oe. ceecesceneeeeceeenseens 20 mW 
* Prolonged service bile oh Garters In Thermal Resistance: Junction/Air (Rypya) ...sececeeseeeneceseeenees 750 K/W 


Mobile Equipment 


atta an an “=, 7 es Note: Soldered on PC board: pad size 216 mm2. 
¢ Low Power Dissipation in the Driving Fie ist coi Veena oe 


Circuitry as well as in the LED Characteristics (T,=25°C) 
* Suitable for Multiplex Operation LS K389-FO LYK389-FO LGK389-FO 
© Cathode: Shorter Solder Tab Parameter Sym Super-Red Yellow Green Unit 
Peak Wavelength 
(lp=2 mA) typ. APEAK 635 586 565 nm 
DESCRIPTION Dominant Wavelength, typ. Anon 628 590 570 nm 
The LS/LY/LG K389-FO are T1 (3 mm) Spectral Bandwidth 
ARGUS LED lamps. ARGUS lamps can be at 50% oy (le=2 mA) Ad 45 45 25 nm 
- used. only with an additional, customer sup- Forward Voltage 
plied reflector (i.e., white plastic, such as (Ip=2 mA) Ve 1.8 ($2.6)  2.0(<2.7) 1.9(<2.6) V 
Pocan.B7375). The front end of the reflector Reverse Current 
is covered by a diffuser (see package di- (Vp=5 V) Ip  0.01($10) 0.01(<10) 0.01(<10) pA 
mensions). Uniform illumination can be en- Capacitance 
hanced by the reflector design tailored to the (Va=0 V, f=1 MHz) Co 3 3 15 pF 
LED and/or by the use of appropriate diffuser Switching Times 
material. If the diffuser is tinted, the spectral (l-=25 mA, tp=1 ps) 
transmission must be adjusted to the wave- Rise Time trom 
length emitted by the LED. 10% to 90% ta 200 200 450 ns 
a oad ; ore : Fall Time from 
Applications include backlighting of display 90% to 10% te 150 150 200 ns 
panels, e.g. front panels, graphic control and —j yminous Flux * 
display boards, sealed keyboards, large- (l-=2 mA) by 5 (21) 3.2 (21) 3.2(21) mim 


scale displays, dot matrix displays. 
* Luminous flux factor of oy in one packaging unit dvmax/voinS 2. 


See graph numbers 1, 2N, 3B, 4D, 5C, 6C, 7A, 8A, 
9B, 10A in the back of this section. 
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LED Lamps 


SIEMENS 





FEATURES 


® Colors: 
Super-Red, LS S260-DO 
Yellow, LY S260-DO 
Green, LG $260-DO 
Super-Red/Green, LU S250-DO 


© Rectangular Package, 1.3 mm by 3 mm 
by 1 mm thick 


® Wide Viewing Angle 140° 
® Ideal for Use as Failure Indicators 
Mounted on Printed Circuit Boards 


© \/C Compatible 


DESCRIPTION 


The SOT23 LED is available in super-red, 
green, and yellow package. Supplied on 8 
mm wide reels with 3,000 components ‘per 
reel, the packaging conforms to IEC stan- 
dards and can be used on all commercial 
automatic surface mount insertion equip- 
ment. Standard reels are 18 cm tn diameter, 
however, special 38 cm reels with 10,000 
components per reel are available. 


For 3,000 pieces per reel option add suffix 
E7502 to the part number. For 10,000 
pieces per reel option, add E7503 to the 
part number. 


See graphs number 1, 2M, 3A, 4A, 5G, 6G, 7A, 
BA, 9A, 10A in the back of this section. 





SUPER-RED LS S$260-DO 
YveLLow LY S260-DO 

GREEN LG S260-DO 
SUPER-RED/GREEN LU $250-DO 


SOT23 Surface Mount LED Lamp 


Package Dimensions in inches (mm) 


006 (.45) 
117 (3.0) ~|/F -008 (08) 
<— (109 (2.8) 


10° Max. 


F055 (1.4) 
047 (1.2) 


ESE ONES 


,020 (.50) 
.014 (.35) 


05) .008 (.020) 
_ According to 


acai NS / OIN6784 
a 


LS/LY/LG S260-DO | LU S250-DO 

NC cathode (super-red) 
anode cathode (green) 
cathode common anode 





Maximum Ratings (Al! Devices) 
(For LU S250: the following operating conditions apply when one diode is on 
while the other diode is off) 


Operating Temperature Range (Top) ..ccscccccscssseeeeissnereneees -55°C to +100°C 
Storage Temperature Range (Tgpg) ....cccccccccseresetenerseeseeeaes -55°C to +100°C 
Junction Temperature (Ty)... cect steertensstenacsnssessensesssenenrtes canes 700°C 
Reverse Voltage. (Va) i:ciiescnisseitiisie cco tiiincdstiadiiesis gs Saeed aire 5V 
Forward ‘Current: (Ip) .ic:.ceh ssedscccs cesses dactens oat ocadadeetccstestdobenatebevdhvederdenscddees 30 mA 
Surge: Current: (leg). 1210 PS -vvecadecsis camnaesicentanurnienntannsien 0.5 A 
Power Dissipation (Prog) ....cccsccccssscrsesessensescsneneerensseerssesceseenensseeens 100 mW 
Thermal Resistance Junction to Air Ta (Rrpyy) () ccc ere cesene 750 KW 


Notes: 1. Soldered on PC board: pad size 216 mm2. 
2. With simultaneous operation of both diodes of two-color LEDs, the 
sum of the currents as well as the power dissipation must not 
exceed the specified limits. 


Characteristics (T,;=25°C) All values typical unless otherwise noted. 


Parameter Sym Super-Red Yellow Green Unit 
Wavelength of Emitted 

Light (lp=20 mA) PEAK 635 586 565 nm 
Dominant Wavelength 

(lp=20 mA) Apom 628 590 570 nm 
Spectral Bandwidth 

(50% IRELMAX: |p=20 mA) Aw 45 45 25 nm 
Viewing Angle (50%, ly) 2p 140 140 140 Deg. 
Forward Voltage (le=10 mA) V- 2.0(S$2.6) 2.0($2.6) 2.0 ($2.6) V 
Reverse Current (Vp=5 V) lp 0.01 (S10) 0.01($10) 0.01 (<10) pA 
Capacitance 

(Ve=0 V_f=1 MHz) Ca 12 10 15 pF 
Switching Time 

ly, 10% to 90% tp 300 300 450 ys 

ly, 90% to 10% te 150 150 200 pts 
Luminous Intensity* 

(l-=10 mA) ly 1.0 (20.4) 1.0 (20.4) 1.0 (20.4) med 


* Luminous intensity factor of ly of one packaging unit hymax/lyain 22. 
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SIEMENS SUPER-RED LS S$269-BO 
vELLow LY S$269-BO 
GREEN LG S269-BO 


SOT23 Low Current Surface Mount LED Lamp 


Package Dimensions in inches (mm) 
.006 (.15) 
.117 (3.0) | [- .004 (.09) 
“109 (2.8) 2° || 





Max. 


SECRETION 


LED Lamps 





10° Max. cia Fe 


| .008 (.020) Pin Function 
DIN 6784 
FEATURES eis 


3 cathode 
* Lens: Colored Diffused 10° Max. = e 


* Can Be Directly Driven by CMOS Micro- 
processors, Gate and LSTTL Compo- 


Approx. weight 0.01 g 





nents Maximum Ratings 
* Prolongs Service Life of Batteries in Operating Temperature (Top) ..cccccccecsecsteeeteensieserenereenecaes -55°C to +100°C 
Mobile Equipment Storage Temperature (Tata) occcccccecceseeeeitieieeeneeneeere -55°C to +100°C 
* Low Power Dissipation Junction Temperature (Ty) o.oo cccccc cece eecsecerenieteisesieersieres +100°C 
Reverse: Voltage (Veg) cis isccacesndtvergna etd Adesee aceite on teatisouioeddeeebeetaala caigre 5V 
Forward: Current: (le) sscctsascositetect ee dueleeoatrines ade aatie dae widened ae 75 mA 
DESCRIPTION Surge Current (Ips) t$10 pS, DSO.005 ooo. cence ctr tre enneenees 150 mA 
The LS/LY/LG S269-BO are low current, Power Dissipation (Proq) Ta=25°C occ reetesneeituenttienensesienes 20 mW 
plastic SOT23 surface mountable LED lamps. Thermal Resistance: Junction/Air (Rrpya)) ccccccseseseeereecssneeteseseeren 750 KW 
They are available in three colors: LS S269- 
BO: super-red, LY S269-BO: yellow, LG Note: 1. Soldered on PC board: pad size 216 mm2. 


$269-BO: green. 
g Characteristics (T,=25°C) Values are typical unless otherwise specified. 


These SOT23 LEDs are supplied only on LS$269-BO LYS269-B0 LGS269-BO 


(spe and reel. Standard reels are 18 cm In Parameter Sym  Super-Red Yellow Green Unit 
diameter with tape width of 8 mm and 3,000 Wavelength, Emitted Light 


pieces per reel. Special 38 cm reels with 


10,000 pieces per reel are also available. eater Wades PEAK or ca aoe ae 

To order reels with 3,000 pieces, add suffix (le=7.5MA) nom 628 om S70 nm 

E7502 to the part number. To order reels Spectral Bandwidth 

with 10,000 pieces, add suffix E7503 to the (50%, lre.max: Ip=7.5 mA) AA 45 45 mn 

part number. Viewing Angle, 50% ly 20 140 140 140 Deg. 
Forward Voltage (Ip=2 mA) Ve 1.8 (<2.6) 2.0 ($2.7) 1.9(<2.6) V 


Reverse Current (Ve=5 V) fp 0.01 ($10) 0.01 ($10) 0.01 (S10) HA 
Switching Times 
(lp=100 mA, tp=10 HS 


R, =50 Q) 
ly from 10% to 90% te; 200 200 450 ns 
ly from 90% to 10% te 150 150 200 ns 
See graph numbers 1, 2M, 3B, 4D, 5C,6C, 7A, 8A, — Capacitance 
9B, 10A in the back of this section. (Va=0 V, f=1 MHz) Co 3 3 15 pF 
Luminous Intensity 
(lp=2 mA) ly 20.16 20.16 20.16 med 
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SIEMENS 





FEATURES 

* PL-CC-2 Package 

* Internal Reflector 

* Colorless Clear Window 

¢ Low Power Dissipation 

* Wide Viewing Angle 

* Compatible with Automatic Placement 
Equipment 

* Suitable for Vapor-Phase Reflow, Infrared 
Reflow and Wave Solder Processes 

* Ideal for Backlight and Light Pipe 
Applications 


DESCRIPTION 

The LX T670-HO (SMT-TOP-LED for surface 
mount applications) is available in supér-red, 
orange, yellow, green, and pure green. The 
package incorporates an internal reflector to 
optimize light coupling. This feature makes the 
SMT-TOP-LED ideal for light pipe applications. 


See graph numbers 1, 2V, 3A, 4A, 5G, 6G, 7A, BA, 9A, 


10A in the back of this section. 


SUPER-RED LS T670 
orance LO T670 
vELLow LY T670 
GREEN LG T670 
PURE GREEN LP T670 


SMT-TOP-LED®, Surface Mount LED Lamp 


Package Dimensions in Inches (mm) 
.118 (3.0) 
102 (2.6) 


091 (2.3) 
"983 (2.1) 


083 (2.1) 


035 (0.9 
~~ 028 oF 


134 (3.4) 


142 (3.6 
118 (3.0) el 


126 (3.2) 


{os (0.6) 
“016 (0.4) 


007 (0.18) 
005 (0.12) 


Maximum Ratings 


Operating Temperature Range (Top) .....-.ssseeeeeees -§5°C to + 100°C 
Storage Temperature Range (Tog) ...ceceeseeeseeee -55°C to +100°C 
Junction Temperature (Ty) ...cccccccececccceeeeseceeenesesseeensevaetneesees + 100°C 
Forward Current (le)... ceecceescssueeceneceeecesseeececeesecerenatacesserseass 30 mA 
Surge Current (les) ty TOUS: oxadcicsscaceesncarwstastateces laa hudnleasesnacnteve O.5A 
Reverse Voltage (Vp) ......eccceeccecesecesesesseceetseetevsreesesesesaeesuenegersas 5V 
Power Dissipation (Proz) Ta S$ 25°C oo eececcecceseesesteneteeenseees 100 mW 
Thermal Resistance, Junction to Ambient) oo... 400 K/W 


Note: Soldered on PC board: pad size 216 mm?. 
Characteristics (T,=25°C) 


Super- Pure 

Parameter Symbol Red Orange Yellow Green Green Unit 
Peak Wavelength 

(lp=10 mA) Apeak 635 610 586 565 557 nm 
Dominant Wavelength 

(le=10 mA) Apom 628. 605 §90 570 560 nm 
Spectral Bandwidth 

(50% Ireimax: fp=20 mA) AA 45 45 45 25 22 nm 
Viewing Angle 

50%, ly 20 120 120 120 120 120 Deg. 
Forward Voltage Ve 2.0 2.0 2.0 2.0 2.0 

(le=10 mA) (<2.6) ($2.6) (S2.6) ($2.6) (s2.6) V 
Reverse Current lp 0.01 0.01 0.01 O01 0.01 

(Va=5 V) ($10) ($10) (S10) (S10) (s10) pA 
Capacitance 

(V_=0 V, f=1 MHz) Co 12 8 10 15 15 pF 
Response Time 

(le=100 mA, 


tp=10 ps, R, =50 Q) 

Rise Time/ly, 10%-90% tp 300 450 300 450 450 ns 

Fall Time/ly, 90%-10% te 150 200 150 200 200 ns 
Luminous Intensity (med) 


Ir=10 MA 
Fart Nuniuer Min. Max, Part Number Min Tun 
LS/LO/LY/LG T670-HK 25 12.5 LP T670-GO 16 5.0 
LS/LO/LY/LG T670-J 40 80 

LS/LO/LY/LG T670-K 63 12.5 


LS/LO/LY/LG T670-JL 40 20.0 


* Luminous intensity factor of |, of one packaging Unit |yyo/lyan 22 


VMIN ™ 
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SIEMENS 





FEATURES 

* PL-CC-2 Package 

* Internal Reflector 

* Colorless Clear Window 

* Low Power Dissipation 

* Wide Viewing Angle 

Compatible with Automatic Placement 
Equipment 

Suitable for Vapor-Phase Reflow, Infrared 
Reflow and Wave Solder Processes 
Ideal for Backlight and Light Pipe 
Applications 


DESCRIPTION 

The LX T672 (Super-TOP-LED for surface mount 
applications) is available in super-red, orange, 
yellow, green, and pure green. The package 
incorporates an internal reflector to optimize 
light coupling. This feature makes the SMT-TOP- 
LED ideal for light pipe applications. 


The large LED chip allows the part to be driven 
at a current of 50 mA for increased luminous 
intensity. 


See graph numbers 1, 2V, 3F, 4F, 5D, 6H, 7A, 
8A, 9D, 10E in the back of this section. 


SUPER-RED LS T672-MO 
orance LO T672-MO 
YveELLow LY T672-MO 
GREEN LG T672-MO 
PURE GREEN LP T672-LO 


Super-TOP-LED®, Surface Mount LED Lamp 


Package Dimensions in Inches (mm) 


118 (3.0) a4 
"102 (2.6) erin 
091 (2.3) | 

=~ 083 (2.1) Does 038 ed 


134 (3.4) ; 142 (3.6 
- 4 Saag “426 ec 


043 (1.1 
020 (0.5 


024 (0.6) 


007 (0.18) 016 (0.4) 


005 (0.12) 


Maximum Ratings 


Operating Temperature Range (Top) .......::csceeneee -55°C to + 100°C 
Storage Temperature Range (Ts1q) ....-.ceeeeeceeeeee —55°C to + 100°C 
Junction Temperature (Ty) ooo. cce ce eeececeeeceeceeeecuseeesecneenaeeseees + 100°C 
Forward Current (Ip) ..ccccccccccsesccescccseesesceseesecscareresseseseeseeaeenaeees 50 mA 
SUG Current {le e) tos MOUS a sescesssceencsneasihetgin tioegan cutee neiayet 1A 
Reverse Voltage (Va) «oo... eccsssesecscseceeetensesectsseeeeneesecesnresesrseateees 5V 
Power Dissipation (Prot) Ta S$ 25°C oo... ecesceeeeeeeeeetreeneeeettens 190mW 
Thermal Resistance, Junction to Ambient™ oo... 300 K/W 


Note: 1. Soldered on PC board: pad size 216 mmé?. 


Characteristics (T ,=25°C) 


Super- Pure 
Parameter Symbol Red Orange Yellow Green Green Unit 
Peak Wavelength (typ.) 
(p= 10 mA) Apeax 635 610 586 565 557 nm 


Dominant Wavelength 


(typ.) (Ip=10 mA) 
Spectral Bandwidth (typ.) 


Aoom 628. 605 590 570 560 nm 


50%, ly (ig= 10 mA) AA 45 40 45 26 22 nm 
Viewing Angle 

50%, ly 20 120 120 120. 120 120 Deg. 
Forward Voltage Ve 2.4 2.4 2.4 2.4 2.5 
(le=50 mA) ($3.8) ($3.8) ($3.8) ($3.8) ($3.8) V 
Reverse Current In 0.01 0.01 0.01 0.01 0.01 

(Va=5 V) ($10) (s10) (S10) (s10) (s10) pA 
Capacitance (typ.) 

(V_=O0 V, f= 1 MHz) Co 40 35 35 60 80 pF 
Response Time 

(Ie=100 mA, 


tp=10 ps, R, =50 Q) 

Rise Time/ly, 10%-90% tp 350 500 350 500 500 ns 

Fall Time/ly, 90%-10% te 200 250 200 250 250 ns 
Luminous Intensity (med)* 


(lp=50 mA) 

Part Number Min. Typ. — Unit 
LS/LO/LY/LG T672-MO 16 30 med 
LP T672-LO 10 20 med 


* Luminous intensity factor of ly of one packaging unit Iyray/lymin 22. 
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LED Lamps 


SIEMENS 


SUPER-RED LS T679-CO 
YELLow_LY T679-CO 
GREEN LG T679-CO 


Low Current SMT-TOP-LED®, Surface Mount LED Lamp 





FEATURES 
* PL-CC-2 Package 

* Internal Reflector 

* Colorless Clear Window 

Low (2 mA) Current Operation 
* Wide Viewing Angle 


e 


Compatible with Automatic Placement 
Equipment 

Suitable for Vapor-Phase Reflow, Infrared 
Reflow and Wave Solder Processes 

Ideal for Backlight and Light Pipe 
Applications 


DESCRIPTION 

The LX T679-CO (SMT-TOP-LED for surface 
mount applications) is available in super-red, 
yellow, and green. The package incorporates an 
internal reflector to optimize light coupling. This 
feature makes the SMT-TOP-LED ideal for light 
pipe applications. 


The low current requirement makes this part 
ideal for portable equipment or any other 
application where power is at a premium. 


See graph numbers 1, 2V, 3B, 4D, 5C, 6C, 7A, 8A, 
9B, 10A in the back of this section. 





Package Dimensions in Inches (mm) 


118 (3.0), 
102 (2.6) 


091 (2.3) 
~<~"083 ee 


.035 (0.9) 
“~~ 028 (0.7) 


134 (3.4) 


142 (3: 
118 (3.0) ian 


126 (3.2) - 
020 (0.5) | foams 

024 (0.6) 
016 (0.4) 


007 (0.18) 
005 (0.12) 


Maximum Ratings 


Operating Temperature Range (Top) ......sceeeseeees -55°C to + 100°C 
Storage Temperature Range (Tostg) ....ssecsesesreereens -55°C to + 100°C 
Junction Temperature (Ty) occ cceceeccsesesssenessteeteereedesteeteens + 100°C 
Forward Current (le) ......:cccceccecscsesceseecseceseeeseeceeceseeveseeeseeteneees 7.5 mA 
Surge Current (les) toa 10 WS cc, cscsscte rcarcvtl onetmientattiens 015A 
Reverse Voltage (Vp) . ...ccccccccscccessessecesteressecsesscecseesetensesseeeseaeaees 5V 
Power Dissipation (Proz) Ta S$ 25°C oo... ececccececentecsseeeteenertnenees 20 mW 
Thermal Resistance, Junction to Ambient™ oo. _... 500 K/W 

For mounting on AlpO3 ceramic substrate 

15 mm X 16.7 mM X 0.7 MM (Ranga) ovvcecceccceceeerseeseerseeseeeaes 300 K/W 

For mounting On PC Board (Rena) ...ecccecceerecscecereeererteeseesaes 450 K/W 
Note: 


1. Soldered on PC board: pad size 216 mm*. 
Characteristics (T,=25°C) 


Super- 

Parameter Symbol Red Yellow Green Unit 
Peak Wavelength 

(le=7.5 mA) Aeeax —«-635 586 565 nm 
Dominant Wavelength 

(Ip=7.5 mA) Apom 628. 590 -§70 nm 
Viewing Angle 

50%, ly 20 120 120 120 Deg. 
Forward Voltage Ve 18 2.0 1.9 
(Ip=2 mA) ($2.6) ($2.7) ($2.6) Vv 
Reverse Current Ip 0.01 0.01 0.01 

(Vp=5 V) (<10) ($10) (<10) PA 
Capacitance 

(Va=0 V, f= 1 MHz) Co 3 3 16 pF 
Response Time 

(lp= 100 mA, 

to=10 us, R, =50 2) 

Rise Time/ly, 10%-90% tx, 200 200 450 ns 

Fall Time/ly, 90%-10% te 150 150 200 ns 
Luminous Intensity 

(lp=2 MA) ly 1 1 1 med 

(2.25) (2.25) (2.25) 


* Luminous intensity factor of |, of one packaging unit Iymax/lyain 22 
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SIEMENS 





FEATURES 

® Diffused Lens 

® Miniature Size, 1 mm Package 
® 0.100" (2.54 mm) Lead Spacing 
® \/C Compatible 


DESCRIPTION 


The LS U260 super-red and LY U260 yellow 
are high efficiency lamps fabricated with TSN 
(transparent substrate nitrogen) technology. 
The LG U260 is a gallium phosphide (GaP) 
lamp. 


See graph numbers 1, 2T, 3A, 4A, SF, 6E, 7A, 8A, 
9A, 10A in the back of this section. 


SUPER-RED LS U260-EO 
vELLow LY U260-EO 
GREEN LG U260-EO 


Miniature LED Lamp 


Package Dimensions in Inches (mm) 


.039 (1.0) 
i r 028 (0.7) 
‘ 


081 (2.05) 
.065 (1.65) 


—»| 
063 (1.6) | 
051 (1.3) 


_. 039 (1.0) 
035 (0.9) 


Anode 
a 


.039 (1.0) 





— =F 





157 (4.0) 
138 (3.5) 


' 


Lo to 5° 


0° to 5° 





001 (0.25) 


006 (0.15) | 


.112 (2.84) 
088 (2.24) “4 


sl ee .020 (0.5) 


016 (0.4) 








.100 (2.54) 
Lead Spacing 


Maximum Ratings 


Operating Temperature Range (Top) ....cccceeeeeeeneees -40°C to +80°C 
Storage Temperature Range (Toya)... cieesccsereeeneeeees ~40°C to +80°C 
Junction Temperature (Ty)... ccceeecceeeeeceeeeeese cece eenecneseeeaeeiee 100°C 
Reverse Voltage (Vp) ...ccccccscssssecseceeseeseeceectieesresesaeesieseeetsneenenieees 5V 
Forward Current: (le) iss iessedssnrivetece sesso tte tert thietenn tie tated te weed 15 mA 
Surge Current (lpg) t= 10 US oo... cece cece eeseeneeetneeceseeseeseetneees 0.35 A 
Total Power Dissipation (Proz) Ta=25 °C ooo. eeeccceseeeseeeernteeteees 50 mW 
Thermal Resistance Junction to Air (Rypya) ...esceccccneeeereeeereee 1100 K/W 


Characteristics (T,=25°C) All values are typical unless otherwise noted. 


LS U260 LYU260 LGU260 

Parameter Sym Super-Red Yellow Green Unit 
Peak Wavelength 

(lp=20 mA) PEAK 635 586 565 nm 
Dominant Wavelength 

(lp=20 mA) Dom 628 590 570 nm 
Spectral Bandwidth 

(50% Ipermax, Ip=20 mA) AA 45 45 25 nm 
Viewing Angle 50% ly 20 60 60 60 Deg. 
Forward Voltage 

(Ip=10 mA) Ve 2.0(<2.6) 2.0(<2.6) 2.0(<2.6) V 
Reverse Current 

(V_=5 V) Iz 0.01(S$10) 0.01(<10) 0.01(<10) pA 
Capacitance 

(V_=0 V, f=1 MHz) Co 12 10 15 pF 
Rise Time, ly 

ly from 10% to 90% tp 300 300 450 ns 
Fall Time, ly 

ly from 90% to 10% te 150 150 200 ns 
Luminous Intensity” 

(|-=10 mA) I, 20.63 20.63 20.63. ~=mced 


* Luminous intensity factor of ly of one packaging unit Iyax/lymin 22 
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LED Lamps 





SIEMENS T1°/4 (5mm) LU 5351-GL/-JM 
7 RECTANGULAR LU B371-EJ/-GK 
cyLinpricaL LU H371-EJ/-GK 


Two Color Super Red and Green LED Lamp 


Package Dimensions in Inches (mm) 


Frame Surface not flat 


2x.10 028 (0.7) 354 (9: 232 (5.9) 
“ee 323 eee 217 (8.5) 


201 (5.1 
2 ‘129 a 





307 (7.8) 

074 (1.8) | 295 (75)77| 

-~| i 024 (0.6) 295 (7.5) 
47 (1.2) 016 (0.4) 


992 (25.2) | 488 (12.4) 
953 (24.2) 469 (11.9) 





LU 5351 LU 5351 


Package Dimensions in Inches (mm) 
Frame Surface not flat 
2x 10 024 (0.6) 028 (0.7) 
(2x2 54) 016 (0.4) 616 (04) 354 (9.0) 
323 (8.2) 


.197 (5.0) 
189 (4.8) 





“a me, 
| 071(18) < 201 (6.1) 
047 (12) 488 (12.4) 
992 (282) 469 (11.9) 
$53 (24.2) Not sharp-edged 


oe 
ST 
094 (2.4) 


LU B371 LU B371 in <10(<254) 087 (22) 


Package Dimensions in Inches (mm) 


Frame Surface not flat 
2x 10 028 (0.7) 201 (5.1) 


| 165 (4.2) 
2457 (4.0) 


Not sharp-edged 





|.3ts (8.0)_, 
295 (7.5) 


|___ 071 (1.8) 024 (0.6) 
047 (1.2) 016 (0.4) 


992 (25.2) | ___ 485 (11.8) 
953 (24.2) 449 (11.3) 





LU H371 


LU H371 





FEATURES DESCRIPTION 


e LU 5351 —113/4 These LED lamps have a colorless lens with a diffused surface. Two 
chips (green and super red) allow for use as an optical indicator 
® LU B371 — Rectangular 


with multiple functions. 
® LU H371 — Cylindrical 


® Two Color Operation, Red and Green 

® Lens: Colorless Partly Diffused 

® Three Leads, Middle Lead Is Common 
Cathode 

® Minimum Lead Length 1" 


*® 0.100" Lead Spacing 
See graph numbers 1, 2D (LU 5351), 2P (LU B371, LU H371), 3A, 4A, 5A, 
6A, 7A, 8A, 9A, 10A in the back of this section. 
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Maximum Ratings Characteristics (Ta=25°C) 





Forward Current™ (lp) ..ccccccccscccsscstescecssesestscsstatesenses 40 mA Parameter Symbol SuperRed Green = Unit 
Surge Current* (lpyy) tp <10 PS esc cece O.5A Wavelength of Emitted 
Operating Temperature Range (Top) ...-55°C to + 100°C Light Apeax 635 565 nm 
Storage Temperature Range (Teta) ......-55°C to +100°C Dominant Wavelength Anom ~—s-: 628. 570 nm 
Junction Temperature (Ty). .o.ccccccc cence: + 100°C Sprectral Bandwidth 
Reverse: Voltage (Ve): sseccsisecicseldeslestadasvrsidepnteaesn seen’ 5V (50% Ireimax: |e=20 mA) Ar 45 25 nm 
Total Power Dissipation* (Pror) Ta = 25°C .......... 140 mw Viewing Angle 50% 
; ; LU 5351 9 50 50 Deg. 
Thermal Resistance, Junction to Air (Ryyya) ..-.-.- 400 K/W LU B371, LUH371 és aaa 400 pes 
* The ratings indicated for the forward current I-, the Forward Voltage Ve 20 20 
surge current Ips or power dissipation Proy, respectively, (Ig=10 mA) (<2.6) (s2.6) V 
are maximum ratings of the component. If both chips are Capacitance 
operated simultaneously, the sum of the forward current (Va=0 V, f=1 MHz) Cc 12 15 E 
ratings is not allowed to exceed the indicated maximum Mae fers 0 p 
value. Rise Time ta 300 450 ns 
Fall Time te 150 200 ns 
Luminous Intensity 
(lp=10 mA) Min. Max. Unit 
LU §351-GL 1.6 20 med 
LU 5351-JM 4 32 med 
LU B371-EJ, LU H371-EJ 0.63 8 med 
LU B371-GK, LU H371-GK 1.6 12.5 med 3 
a 
Qo 
bar) 
LUS351/LUB37 1/LUH37 1 
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SIEMENS 





FEATURES 

® Yellow Diffused Lens 

® Miniature Size 

® 0.100" (2.54 mm) Lead Spacing 

© End Stackable to Arrays of Any Length 
© I/C Compatible 


DESCRIPTION 


The LY Z181-CO is a gallium arsenide phos- 
phide LED solid state lamp. It has a yellow 
plastic encapsulated lens where the light is 
emitted. 





LY Z181-CO 


Yellow Miniature Single LED Lamp 


Package Dimensions in Inches (mm) 


112 (2,84 


039 (10) 2 = Cathode _ ee) 


079 (2.0) 
071 (1.8) 


.087 (2.2) 


ere 


.110 (2.8) 
7 


094 (2.4) 
083 (2.1) aot 
028 (0.7) 


020 (0.5) 
Pa | 


t ; 008 (0.2) 
.039 (1.0) ‘ Maximum 


~~ 
L .020 (0.5) 
012 (0.3) 





| 0° to 5° 
[omnes 


.100 (2.54) 
Lead Spacing 








__ 083 (2.1) 
.059 (1.5) 


Maximum Ratings (Individual Diode) 


Operating Temperature (Top)... csescessesececssecsecesseeeneees -40°C to +80°C 
Storage Temperature (Tyg) ..cceccceseseseeeseerecsetneeneeseeeees -40°C to +80°C 
Junction Temperature (Ty)... ccceecsseceseceessecsesseensreseaseesneteeerenaees 100 °C 
Soldering Temperature, 

2mm from case bottom (Tg), t$3 SEC. eee ere etsneeretees 230°C 
Forward: Current: (lp) oe. cans cist ere stittengeovedy ence aeieaiens avs are, 30 mA 
Surgery Current (hey)it S10) Ws itescvassieaes ethan eiirenweittn deacons 0.5A 
Reverse: Voltage. (Vip) isacian sects tnt taminy miata ais emai ecg 5V 
Power Dissipation (Proz), Ta=25°C ooo. cccee cess cereseeersesieeeserneessee 90 mW 
Thermal Resistance 

Junction to Air (Raya) .-cecceesccscccecsescererseessecseecnssestesseeesescnees 750 K/W 


Note: Soldered on PC board: pad siza = 16 mm2, 
Characteristics (T,=25°C) 


Parameter Symbol Value Unit Condition 
Wavelength, Peak Emission (typ.) Apgax 586 nm = Ip=20 mA 
Dominant Wavelength (typ.) Dom 590 nm |p=20 mA 
Spectral Bandwicth (typ.) Ar 45 nm |p=20 mA 
50% SreLmax: 
Viewing Angle, 50% ly 29 100 Deg. 
Forward Voltage (typ.) Ve 2.0 Vv lp=10 MA 
(max.) Ve 2.6 Vv le=10 mA 
Reverse Current (typ.) lp 0.01 pA VpeSV 
(max.) Ip 10 HA Va=5 V 
Capacitance (typ.) Co 15 pF -Vp=0 V, 
f=1 MHz 
Switching Time ip=100 mA, 
ly, 10% to 90% (typ.) tr 300 ns tp=10 ps, 
ly, 90% to 10% (max.) tr 150 ns R,=502 
Luminous Intensity ly 20.25 mcd l|-=10 mA 


See graph numbers 1, 2U, 3A, 4A, 5G, 6F, 7A, 8A, 9A, 10A in the back of 
this section. 
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SIEMENS WATER CLEAR DIFFUSED LENS RL-50 
RED DIFFUSED LENS RL-54 
Red Miniature Axial Lead LED Lamp 


Package Dimensions in inches (mm) 
Cathode Mark 


ai 
@)= 3020 


(51) 


a 85 (21.59) —__. 
typ. 





LED Lamps 














Maximum Ratings 





Operating and Storage Temperature Range ............. —55°C to +100°C 
Lead Solder Time, 260°C (.063" from Case) ........cccceeceeeecceeeeeeees 5 sec. 
Peak Reverse Voltage we: cscciitccscecused conctsees ccscdavssscenseesasey niece nteaites oes 3 V 
Continuous Forward Current .....cccccccccecsseceeececeeeecesteeeeteeeeneeeens 40 mA 
Power Dissipation (Tp=25 °C) woe ccccccceccceccsesceeeeecsreeseeeeesseeenaes 80 mW 
Derate Linearly from 25°C... ee eceeesecrteesseseeneeseneeesaaes -1.1 mW/C 
FEATURES 
® High Luminance-1.0 mcd at 20 mA, Electrical/Optical Characteristics (T,=25°C) 
typical Test 
© Optimum Packaging Design for Parameter _ Min. Typ. Max. Unit Condition 
Maximum Strength at Minimum Linear Wavelength, Peak Emission 660 pu 
Spacing Viewing Angle 90 Deg. 
® Operates from 5 Volt IC Logic Supply eels a me a he ie Vis 
* Small Size Luminous Intensity i 
® High Reliability RL-50 0.5 1.0 med — |p=20 mA 
* Lens RL-54 0.4 0.6 mcd = |p=20 mA 


RL-50: Water Clear 
RL-54: Red Diffused 


DESCRIPTION 


The RL-50 and RL-55 are intended for high 

volume use in array and indicator light appli- 
cations. Major advantages of these devices 

are high luminance at low currents, long life 
and low cost. 


ly - med 


Luminous intensity versus forward current RL-50 Forward Current versus forward voltage 


101 102 


10° r + 
1071 a / 
101 


Luminous intensity versus forward current RL-54 
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RL-SO/RL-54 
4-56 


SIEMENS 





FEATURES 


® High on Axis Intensity 

® Optimum Packaging Design for Maxi- 
mum Strength at Minimum Linear Spac- 
ing 

® Operates from 5 Volt IC Logic Supply 

® Miniature Axial Lead 

® High Reliability 

® Low Cost Version (Red), RL-55-5 


DESCRIPTION 


The RL-55 is a gallium arsenide phosphide 
lamp and the GL-56/YL-56 are gallium phos- 
phide lamps that have on-axis intensity, long 
life and low cost. They have diffused lenses 
and provide a full 0.080" flooded light with 
good constrast. 


Applications include mounting on PC boards 
at low current as diagnostic and circuit sta- 
tus indicators. 





RED RL-55 
YELLOow YL-56 
GREEN GL-56 


Miniature Axial Lead LED Lamp 


Package Dimensions in inches ( mm) 
Cathode Mark 020 (.51) 


=ae(@)=— 


025 a 
(.64) 100 
—| (2.54) be 


010 
(.254) 
jm) cy = 


«850 (21.6) typ. 7 


Maximum Ratings 


Operating and Storage Temperature Range ............. -—55°C to +100°C 
Lead Solder Time, 260°C (.063" from CAS) oo... eececceeete seers 5 sec. 
Peak Inverse Voltage ...c.c cc ccccccccesecesseesseeeeeeeeccstetesseseteecseetteeeseeentes 3V 
Continuous Forward Current 

Re SSiz ican staat tisitasateitean rete wera ate ome ae, 40 mA 

GE=S OV 56 ia wes viadesibeschcbavtatevesn sas bonsh neat iborea dogs eat ethation eee lee 25 mA 
Peak Forward Current (1 us pulse, 0.1% duty cycle) ......... 250 mA 
Power Dissipation (Tp=25°C) oo... ccccccceeeseeseneeeeeeteneetnaeeneetseeens 80 mW 
Derate Linearly from 25°C woo... ccc cececcceceecneeeceteeceaneeeneneeenes —1.1 mW/PC 


Electrical/Optical Characteristics (T,=25°C) 


Test 
Parameter Min. Typ. Max. Unit Condition 
Wavelength, Peak Emission 
RL-55 660 nm 
GL-56 565 nm 
YL-56 585 nm 
Spectral Line Half Width 40 nm 
Viewing Angle 
RL-55 50 Deg. 
GL-56, YL-56 40 Deg. 
Forward Voltage 
RL-55 1.6 2.0 Vv lp=20 MA 
GL-56 22 35 V I-=20 mA 
YL-56 24 3.5 Vv [p=20 mA 
Reverse Current 0.15 10 pA V,=3 V 
Luminous Intensity 
RL-55 2.0 2.2 med lp=10 mA 
GL-56 1.0 1.3 med lp=10 mA 
YL-56 20 22 med lp=10 mA 
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Yellow, YL-56 


Luminous intensity versus forward 
current 
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Green, GL-56 
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SIEMENS RRL-5601 
RRL-5621 


RRL-5641 


Red, Resistor, Miniature Axial Lead LED Lamp 


Package Dimensions in inches ( mm) 


Cathode Mark 


LED Lamps 





<— 850 (21.6) typ. _| 





FEATURES Maximum Ratings 
® Integral Current Limiting Resistor Operating Temperature Range ............ceecceeeeeeeee —55°C to +100°C 
® No External Resistor Required with Storage Temperature Range .........c ccc cceeeeecseeeereeere -55°C to +100°C 
5 Volt Supply Soldering Time, 260°C (.063" from CASE) oo. eee eettetteeeettes 5 sec. 
Reverse: Voltages, vi: sx entre. aiiin lee eters dee oie neared! 6V 


® Miniature Axial Lead Package 
® Red Diffused Lens 

® Three Light Intensity Ranges 
® High Reliability 


DG: Forward: Voltage: 24.2 bee aera ohne aie: 6V 


Optoelectronic Characteristics (T,=25°C) 


Test 
Parameter Min. Typ. Max. Unit Condition 
Wavelength, Peak Emission 650 nm 
DESCRIPTION Half Angle 20 Deg. 
F Forward Current 
The RRL-5601/-5621/-5641are gallium ars- 
enide phosphide LED red Gan with integral  RAL-S601 20 30 40 mA SV 
resistor chips in series with the LED. This RRL-56214 40 60 80 mA 5V 
construction allows operation from a 5 volt RRL-5641 13.0 160 210 mA 5V 
source without an external current limiting re- | Reverse Current 0.1 10 pA 6V 
sistor. Luminous Intensity 
oat RRL-5601 0.3 med 5V 
Applications include mounting on PC boards RRL-5621 06 1.2 mod: SV 
as diagnostic and circuit status indicators. RRL-5641 10 20 Hed. Sy 
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RRL-5601/-5621/-5641 


LED LAMP GRAPHS 
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Radiation characteristics I,.=f(0) 
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Optocouplers 


Package 
and Type 


8 pin 


SOIC-8 
DIP, 
single 
photo- 
transistor 


8 pin 
SOIC-8 
DIP, 

dual 
photo- 
transistor 


4pin DIP 
surface 
mount, 
photo- 
transistor 





Package Outline 





A=Anode K=Cathode 





A=Anode K=Cathode 
SFH6116 


At fajc 
Ean 
Ke] EG 
A=Anode K=Cathode 
SFH6156/6 186 





A=Anode K=Cathode 


IL205 
IL206 
L207 
{L208 
IL211 
IL212 
IL213 
IL215 
L216 
1L217 


Features 


Small outline surface 
mount SOIC-8 footprint. 
0.05” standard lead 


spacing. 
Available on tape and 
reel: 





















1. 1 sec. unless otherwise specified. 
2. UL qualified voltage. 





Current 
Transfer 


Ratio (%) 
lp=10 mA 


40-80 


100-200 


160-320 


eae RRR AE Ip=1 mA aaa 


(Voc)1 
Withstand 
Test 
Voltage 





: 





ILD205 Small outline surface 40-80 
mount SOIC-8 footprint. 
ILD206 0.05” standard lead 63-125 
spacing. 
ILD207 : 
Available on tape and 100-200 
reel. 
1LD213 100 min. 
SFH6 106-1 40-80 
SFH6 106-2 TRIOS (TRansparent 63-125 
SFH6106-3 | !On Shield). 100-200 
SFH6 106-4 160-320 
SFH6116-1 40-80 
SFH6116-2 TRIOS (TRansparent 63-125 
SFH6116-3 | !On Shield). 100-200 
SFH6156-2 TRIOS (TRansparent 63-125 §300 
SFH6156-3 | [On Shield). 100-200 
SFH6 156-4 160-320 
SFH6 186-2 63-125 
SFH6 186-3 TRIOS (TRansparent 100-200 5300 
SFH6 186-5 250-500 
5-2 


Page 


5-101 


5-103 


5-163 


+d 


Optocouplers (Continued) 











Package 
and Type 














4pin DIP 
single 
channel, 
photo- 
transistor 

















Package Outline 


SFH617G 


SFH610 


Afi] i4]e 
Ew 
K{2 | i3}]c 


A=Anode K=Cathode 


SFH611 





A=Anode K=Cathode 
SFH615/617/618 





A=Anode K=Cathode 











































SFH6 18-2 






Low current input. 





















63-125 









Current (Vpc)1 i 
Transfer Withstand 
Part Number Features Ratio (%) Test BVceo Page 
[p=10mA Voltage 
-— iss 
SFH610-1 40-80 
SFH6 10-2 63-125 
SFH6 10-3 100-200 
SFH611-1 | tRIOs (TRansparent fetes 5300 70 5-226 
SFH611-2 | !On Shield). 63-125 
SFH611-3 100-200 
SFH615-1 40-80 
SFH615-2 63-125 
SFH615-3 100-200 
SFH6 15-4 160-320 
SFH617G-1 40-80. t 
TRIOS (TRansparent 
SFH617G-2 1On Shield). 63-125 5300 70 5229 
SFH617G-3 | !0mmlead spacing, — | 199-200 
input to output. 
SFH617G-4 160-320 












6 pin DIP 
single 
channel, 
photo- 
transistor 







































< 
SFH618-3 | TRIOS (TRansparent —|_'00-200 || E | 5300 55 | 5-232 
SFH618-4 lOn Shield). 160-320 . 
SFH6 18-5 250-500 
es, os = 
CNY17-1 40-80 
| CNY17-2 | CTR groupings. 63-125 5300 70 5-53 
CNY17-3 100-200 
) y ) — CNY17-4 160-320 
CNY17F-1 40-80 ‘le 
CNY17F 
CNY17F-2 No base pin connection. 63-125 5300 70 5-57 
| cnyi7F-3 | CTR groupings. 100-200 | 
CNY17F-4 160-320 | 
=a co [ 
A=Anode K=Cathode | sFH600-0 40-80 
SFH600-1 CTR groupings. peels 5300 70 5-215 
SFH600-2 100-200 
SFH600-3 160-320 








1. 1 sec. unless otherwise specified. 
2. UL qualified voltage. 
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Optecouplers 
(Optoisolaters) 


Optocouplers (Continued) 












































































= a ee ih 
[ Current (Vpc)1 
ane Package Outline Part Number Features ; Leacind baht BV ceo Page 
Ip=10 mA Voltage 
[ SFH601-1 | 40-80 
SFH601-2 | CTR groupings. 63-125 5300 70 5-219 
SFH601-3 100-200. 
SFH601-4 160-320 
SFH608-2 63-125 ip 
Low current. « 
SFH608-3 | TRIOS (TRansparent 100-200 | E | 5300 55 5-223 
SFHeos-4 | [On Shield). 160-320 | |b 
alors _ | 250-500 { 
SFH640-1 mai, 40-80 
High BV cer voltage. rr cama 
SFH640-2 TRIOS (TRansparent 63-125 5300 300 5-241 
Spin DIP SFH640-3 {On Shield). 100-200 . 
single a 
channel 4N25 me ~y 
photo- 20 Min. 
transistor 4N26 Low cost industry 75002 30 5-36 
4N27 standard. 5300 
10 Min. 
4N28 
4N35 Low cost industry 
standard. 100 Min. 75002 
A=Anode K=Cathode AN36 5300 30 5-41 
4N37 
Le ei) 
H11A1 50 Min. | 
ee Low cost industry 20 Min. 75007 
Lie 
H11A3 standard. 20 Min. 5300 30 5-61 
H11A4 10 Min. 
a 
H11A5 30 Min. 
H11D1 i 
High BV cer voltage. 20 5300 
H1102 TRIOS (TRansparent 
H11D3 {On Shield). . 
c —~ | 
IL 20 -300 
| | 7500" 
Le TRIOS (TRansparent 100-500 5300 
LS lOn Shield). 50-400 - | 
IL74 12.5 Min. 
iz [ i _| 
1. 1 sec. unless otherwise specified. 
2. UL qualified voltage. 5-4 


Optocouplers (Continued) 










































































= Eo 7 
| a Current (Vpc)1 
Package 2 Transfer Withstand 
and-Typs Package Outline Part Number Features Ratio (%) Test BVce0 Page 
Ip=10mA Voltage 
ee : | a 
IL2B-1 100-300 
IL2B-2 30, lr=2 mA 
IL2B-3 No base pin connection. | 499-300, 75007 50 5-78 
Ie=1 mA 5300 
\L2B-4 40, Ip=.5 MA 
IL2B-5 20, Ie=.25 mA 
: + t. 
MCT2 20 Min. 
-——__—_—+ 5-202 
MCT2E 20 Min. 
: +—_—— 
OPO. MCT270 50 Min. 
single 
channel, MCT271 45-90 
photo- 
transistor MCT272 Low cost industry 75-150 75002 30 eo 
MCT273 standard. 125-250 5300 
MCT274 225-400 
A=Anode K=Cathode MCT275 70-210 
-———— 
MCT276 15-60 
ee ee | poe 
MCT277 100 Min. 
70, Ip=3.0 mA 
MCT5210 if AlGaAs LED. 75007 70 5-211 
Y agee ek ay > «5300 
MCT5211 110, Ie=1 mA 
L201 # 
Low input forward & | 7500? 70 5-96 
ee current. = | 5300 
we 
IL203 7 
= E zi 
IL8 (4 pin) Very high isolation 
4or6 Cc 10 Pee 7E eo ney breakdown voltage. 20 Min. 8 KVame? 
pin DIP A 16-11 kK IL8/10 VDE approved #0700, (1min.) 
single ae IL9 (6 pin) | #0804, #0860, IEC#601/ 7 KVame? 
g A=Anode K=Cathode eae RMS 30 5-81 
channel, NC 8B VDE#0750, IEC#380/ 10KVDC. 
photo- p =" if | VDE#0806, IEC#435/ 
iraneistor oe a (—— L10 (4 pin) | ypE¥o0805 50 Min. 
a nc am iLo/t1 
IL11 (6 pin 
L eee L au J 





I. 1 sec. unless otherwise specified. 
2, UL qualified voltage. 
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Optocouplers 
(Optoisolators) 


Optocouplers (Continued) 



























































































































































ei i a 
[ Current (Vpc)1 
Package . Transfer Withstand 
and Type Package Outline Part Number Features Ratio (%) Test 
[ lp=10mA fale Voltage 
a ILCT6 
20 Min. 
TRIOS (TRansparent 20-300 
lOn Shield). 100-500 
MCT6 Low cost industry 20 Min. 
8 pin DIP standard. 
dual A=Anode K=Cathode : 
channel, ILD610 ILD6 10-1 40-80 
photo- Pinout of emitter and 
transistor ILD610-2 detector is repetitive. 63-125 
ILD610-3 | CTR groupings. 100-200 
L ILD610-4 | 160-320 
ILD615-1 40-80 ae 
A=Anode K=Cathode : ee 
LD615/621 ILD615-2 63-125 
ILD615-3 Pinout of emitter and 100-200. a 
-———— detector is repetitive. + 
ILD615-4 CTR groupings. 160-320 
ILD621 
ILD621GB 100-600 
= --—+ oe eee +. 
i | 20-300 
TRIOS (TRansparent ‘roe 7500? 
16 pin 1LQ615/621 wee Min. 
DIP F + — 
quad E | 1La61s-1 40-80 
channel, 
photo- Jeers Pinout of emitter and 63-125 75007 
transistor 1LQ615-3 detector is repetitive. 100-200 
1LQ615-4 160-320 4 
Pinout of emitter and 50-600 Ty “2 
A=Anode K=Cathode ILQ621 detector is repetitive. = | 75002 
wo 
ILQ621GB 100-600 | & 
4 -— 
8 pin 
SOICS IL221 Small outline surface 100 Min. 
DIP mount. < 
singie 0.05" standard lead E | son ve.., | 30 5-108 
channel {L222 spacing. 200 Min. 1. 
photo- | Available on tape and a 
darling- reel. : 
ton A= Anode K=Cathode ; L223 500 Min. ih L 








1. 





1. 1 sec. unless otherwise specified. 
2. UL qualified voltage. 








Optocouplers 


Package 
and Type 


8 pin 
SOoIcs 
DIP 
dual 
channel 
photo- 
darling- 
ton 


6 pin DIP 
single 
channel, 
photo- 
dar-ling- 
ton 




















ot 
| “| Current (Vpc)1 
Package Outline Part Number Features Leelee sas 
L | Ip=10mA Voltage 
ILD223 Small outline surface 
mount. 0.05" standard 500 
lead spacing. Available 
on tape and reel. 
A= Anode K=Cathode 
—+ 
IL30 ‘i 100 Min. 
500 Min. 30 §~39 
4N33 
H11B1 500 Min. 
AW 16]B ; 25 5-67 
E. H11B2 High gain. 200 Min. 
K[2] 4, 15 }C H11B3 | Low cost industry 
4 Bowes | standard. 
Ne[3} LAE MCA230 | 


A=Anode K=Cathode 


IL66 




















MCA231 


MCA255 











100 Min. 





200 Min. 
100 Min. 














































5-200 











IL66-1 100 Min. 
lp=2 mA 
eee Internal Ree for high | 300 Min. 
stability. Ip=2 mA 75002 
IL66-3 400 Min. 
|p=0.7 mA 
IL66-4 §00 Min. 
L lp=2 mA 
Cc lwo fel... | 
Internal Ree for high ow | 7500? 
IL66B-2 stability. No base lead. | 300 a" 
ILD30 100 Min. 
8 pin DIP aaa 75007 
dual High gain. : 5300 
channel ILD31 200 Min. 
a . 
pee | ILDS5 100 Min. | 
darling- 
lw = 
fon ILD32 500 Min. 
Az=Anode K=Cathode L sy 
1. 1 sec. unless otherwise specified. 
2. UL qualified voltage. 5-7 


Optocouplers 
(Optoisolators) 


Optocouplers (Continued) 







































































[ Current (Vpc)1 
Package . Transfer Withstand 
and tps Package Outline Part Number Features Ratio (%) Test BV ceo Page 
l-=10 mA Voltage 
een [ee | | 
“i 100 Min. | a 
8 pin DIP \p=2 MA 
dual ; 
channel Internal Reg for high 300 Min. 
photo- stability. Ip=2 mA 75002 60 5-86 
darling- : 
ion 400 Min. 
————— 
500 Min. 
\p=2 mA po 
r 100 Min. “ 
cobs 30 5-83 
High gain. 200. Min 75007 
100 Min. 5300 55 
16 pin i 
DIP ILas2 500 Min. 30 _| 5-160 
uad 
aie | 1La66-1 100 Min. ie | 7 
photo- \p=2 MA 
darling- 
eet ILQ66-2 300 Min. 
|____} Internal Ree forhigh | 'e=2 mA 7500? 60 5-86 
ILQ66-3 stability. 400 Min. 
A=Anode K=Cathode Ip=0.7 mA 
500 Min. 
\p=2 mA 
8 pin 
SOIC8 Smail outline surface 
DIP (L256 mount. 20 Min. 2500 Vams | 30 5-112 
AC/bi- 0.05" standard lead 
direc- spacing. 
tional Available on tape and 
reel. 
L [ A=Anode K=Cathode das Hs 2 a) 
SFH620-1 40-125 
oa 
SFH620-2 TRIOS (TRansparent 63-200 
4pin DIP SFH620-3 lOn Shield). 100-320 5300 70 5-235 
AC/bi- ail 
direc- r i — — | 
tional SFH6206 SFH628-2 63-200 - 
\ 77 TRIOS (TRansparent & | 5300 55 5-238 
SFH628-3 1On Shield) 100-320 ant 
‘ Ul 
uw 
. SFH628-4 160-500 | 
L -L =i + — 
4pin DIP SFH6206-1 40-125 
surface Poe TRIOS (TRansparent aan 
mount SFH6206-2 | Qn Shield). 63-200 5300 70 5-244 
ACIhi- r roi 
re ee SFI IG20S-S 190-220 
direc- A=Anode K=Cathode 
tional | 
























































1. 1 sec. unless otherwise specified. 
2. UL qualified voltage. 


5-8 


Optocouplers (Continued) 


















































T = || 
| Current (Vpc)1 
Pack . Transfer Withstand 
pine ¥ a Package Outline Part Number Features Ratio (%) Test BVceo _ 
Ip=10 mA Voltage 
- be + ie a 
4pin DIP Gr KGL SFH6286-2 
surface TRIOS (TRansparent 5300 5-244 
mount, SFH6286-3 | {On Shield). 100-320 
AC/bidi- 
rectional SFH6286-4 
H11AA1 3:1 CTR matching. Se in. 
6 pin DIP 
single | 75007 
channel IL250 50 Min. 5300 
AC/bi- ; | 
direas IL251 2:1 CTR matching. ee | 5-109 
tional 1L252 100 Min. 
A=Anode K=Cathode L L 
| | | a a ra 
{LD250 50 Min. 
ny im | arcramatcing, |} 50 fo | sco | 
35 
1LD251 | 20 Min. 32 
8 pin DIP a2 
dual ILD620/GB es 
channel ; 
| 100 Min. 
ACIbi- LD252 00 Min 
direc- ILD255 Bidirectional input. 
tional 
A=Anode K=Cathode ILD620 Pinout of emitter and 50-600 rs 
2 
‘Same detector are repetitive. re 7500 70 5-177 
VDE applied for. as 








| 


ILD620GB oereee 
eee : . al ein ad 





Pj 

1 

2 AK 50-600 

3 AK 

. 3 AK | ILa620 

16 pin 4 AK 
DIP a a Pinout of emitter and < | 7500? 70 5-177 
quad 7 AK (--———~—1 detector are repetitive. [--——-—4. — 
channel ; i T 
AC/bi- 10c 100-600 | — 
direc- a _ ILQ620GB 
tional BE 

14.C 

15 E 











: 16 C Ait. —_— 
= i 1 750 Nin. = i | 


IL755-1 Ip=2 mA 
6 pin DIP cae High CTR. : 5-135 
AC/bi- 1000 Min. 


IL755-2 Ip=1 mA 
































direc- 75002 60 
: NC é 
ae ‘. r T 750 Min. 5300 | 
datling- IL755B-1 . . Ip=2 mA 5-138 
ton Scanlon No base pin connection. (~—__7____ 
1000 Min. 
A=Anode K= Cathode IL755B-2 ree 
fi : toed | = L_ | 





1. 1 sec. unless otherwise specified. 
2. UL qualified voltage. 5-9 


Optocouplers (Continued) 























































































Current (Vpc)1 
Package ; Transfer Withstand 
and Type Package Outline Part Number Features Ratio (%) Test BV ceo 
lp=10 mA Voltage 
6 pin DIP | iu766-1 500 Min 
AC/bi- Internal Reg for better Ip=2 mA 75002 
direc- eee stability. 5300 
tional IL766-2 500 Min 
photo- Z| le=1 mA 
darling- 
ton i | iL7668-1 400 
ig=1 mA 7500? 
er No base pin connection. 5300 
IL766B-2 900 
A=Anode K= Cathode a 1p=0.5 mA 
a | 750 
ILD755-1 lp=2 mA 75007 
8 pin DIP Pesumesteieereas High CTR. 5300 60 §-143 
AC/bi ILD755-2 1000 
I- 
direc- | Ir=1 mA 
toe ILD766-1 | 500 
a g: Internal Reg for better \p=2 mA 75007 
ton aaeeeban | stability. 5300 60 5-149 
ILD766-2 500 
A=Anode K=Cathode Sn ed ee = ea Ip=1 MA 
8 pin DIP ii a de 
single 6N138 High gain. Low input 300 Min. | & 
channel, }+———---—} forward current. © | 6000 NA 5-47 
low 2 
input 6N139 500 Min. | — 
libel 6N138/9 6N135/6 a 
< 
SFH61S89 = SFH6135/6 SFH6138 | High gain. Low input 300 Min. | € | 5300 NA | 5-248 
H————--—1_ forward current. (iaeeeeae © 
i] 
SFH6139 500 Min. | — 
L—— | 
6N135 High speed, high bit 16 (27) 2500 NA 5-44 
8 pin DIP "1 rates-1 Mbits. < 
high Pin 1 NC Pin 5 GND 6N136 dcailae ae ter ios 
speed Pin2 Anode Pin6 Vp r sear Se 2 
mane PINS Vee SFH6136 35 (219) | 
i 
H11C4 11mA < > 
: g 
5 © 
6 pin Pee 8 0 Optically coupled SCR ts) 2 Fs 
DIP, SCR H11C6 © | 7500 ¥ 6 
output Boy oe 
L400 toma | 58 
A=Anode K=Cathode wW z 9 
i = E: 




















1. 1 sec. unless otherwise specified. 
2. UL qualified voltage. 
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Optocouplers (Continued) 

























































































i a om 
“ad Current ol (Vpc)1 | 
eee Package Outline Part Number Features Age ioctl BVcco Page 
lp=10 mA Voltage 
Ty Optically coupled triac 2mA \, a 
IL410 driver. Zero crossing LED Trigger 7500 NA 5-124 
detector. High dv/dt. Current 
Low input current 
Baldo _| oh 
ea 
1L4116 Optically coupled triac = 
| IL410/411 1L420/421 driver. Zero crossing |= 3 
Spin DIP detector. AlGaAs LED.- 700 V 2 7500 NA 5-145 
triac IL4117 Very low input LED 2) 
= 
L4118 a hale g00V |x 
a 
eel L ! 
IL420 Optically coupled reel 2mA 
Pin 1 LED Anode driver. High dv/dt. Low LED Trigger 7500 NA 5-131 
Pin 2 LED Cathode input required. Current 4 | 
Pin3 NC 5 
Pin 4 Triac MT1 600 V 8, i. 
Pin 5 Substrate, NC IL4216 Optically coupled triac & 
Pin 6 Triac MT2 driver, AlGaAs LED. & | 7500 NA 5-149 
Very low input LED | 700 V 2 
IL4217 current. a 
Danian ae = | e00v 6 
1L4218 800 V x 
2 
pee lie a eee, Se ea ee 
A 
8 
8 pin 0.05% servo Cc 5 
DIP, linearity. D @ 
linear IL300 High gain stability E & | 7500 15 5-115 
0.005%/°C. F 2 
G cc 
H & 
| Oo 
ai 
7 an re cae 
LH1056 
6 pin Normally Single pole single throw | Ipp=2.5 mA 7500 350 5-197 
DIP, solid open (SPST) solid state relay. | max. | 
state Controls AC or DC load 
relay. LH1298 | currents up to 100 mA. | !rr=2.5 mA 
Normally max. 7500 350 5-199 
closed L | | 
8 pin | o 
DIP, Single channel, hermeti- 
single 1{LH100 cally sealed. High cur- 100 min. 3000 70 5-186 
channel rent transfer ratio at low 
input current. 
is | 
Dual channel, hermeti- 
ILH200 cally sealed. High cur- 100 min. 3000 70 5-193 
rent transfer ratio at low 
A=Anode K=Cathode input current. | a 




















1. 1 sec. unless otherwise specified. 
2. UL qualified voltage. 
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Optocoupters 
(Optoisolators) 


Optocouplers (Continu 


ed) 





































































~— 
Packa 7 Current Transfer (Voc)1 im 
andT g ; Package Outline Part Number Features Ratio (%) Withstand BV ceo Page 
uP Ip=10 mA Test Voltage 
| | BRT11H te 400 ty ie 
BRT12H & 600 
BRT13H AC switch, non- a 800 
zero crossing. 7500 NA 5-49 
. BRT11-13H/M  BAT21-23H/im =| BRTT1M | 400 : 
6 pin DIP E D 
BRT12M «| 600 = 
AC i 8 
switches BRT13M ee % 
= : e 
BRT21H 400 é 
< ) 
x 
Pin 1 LED Anode BRIA | AC switch, zero | T] 80° BY . 
Pin 2 LED Cathode BRT23H CIeSSInG ~ | 800 7500 NA 5-51 
Pin 3 NC 
Pin 4 Triac MT1 BRT21M | 400 
Pin Substrate, NC E 
Pin 6 Triac MT2 BRT22M @ | 600 
[= rg 
BRT23M =! 800 
{ ae z | | L _ 














1. 1 sec. unless otherwise specified. 
2. UL qualified voltage. 
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Optocoupler Options 


Siemens offers couplers in single, dual, quad, and small outline surface mount packages. The coupler types offered are 
high reliability, high voltage, triacs and linear, and high current transfer ratio. In addition to our true surface mount couplers, 
most of the standard couplers can be ordered with optional gull wing, surface mount lead bends. Most surface mount lead 
couplers are available on tape and reel. 


All couplers are recognized under the Component Program of Underwriters Laboratories, File #E52744. 


Options: 

. Safe electrical isolation per VDE #0884. 

. Very high long-term stability of coupling factor (CTR). 
Specified characteristics from O°C to 70°C. 

Faster switching times. 

No longer available. 

. Wide lead spacing: 0.4” (10.16). 

Surface mount leads (SMD). 

No longer available. 

Surface mount leads (SMD). 


OMNAAAWN= 


Examples of ordering optocouplers with options: 
1. 1L420 with option 1: IL420-X001, 2600-2267-X001 
2. |IL420 with option 1 and option 6: IL420-X016, 2600-2267-X016 


The following optocouplers will be replaced by options: 
Old Part No. New PartNo. Option 


4N25-004 4N25 9 
4N25-009 4N25 9 
CNY17GF CNY17F 6 
SFH601G SFH601 6 
SFH6016 SFH601 7 
SFH6011 SFH601-2,-3 3 
SFH606 SFH600-1 4 
SFH609 SFH601 = 










[ein evs [os [ns [ons [ons [nr [om 
Fac A EE SN ET (SN A Li 
GDR Ne! NS OL 
bona SE Se OE ET AE LN | 
isi SE CG SA Te LAA LRN (A 
Loa A SS aS NE SR LN | 
Lai LR A WAN LS A 
ini a RO S| 


i DS 













H11AA1 


a a 


Option 5-Discontinued. Option 8-Not recommended for new designs 
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Optocouplers 
(Optoisolators) 


Device Option 6 Option 9 


















H11D1/2/3 
IL1/2/5 
IL2B 
IL8/9/10/1 1 
IL30/31/55 
IL66 

IL66B 

IL74 
IL201/2/3 
IL205/6/7/8 
IL211/2/3 
IL215/6/7 
1L221/2/3 


IL250/1/2 


IL256 










IL300 


1L411-6,-7,-8 


IL420 X 


IL755 
IL755B 
aa 


ILCT6 X 


1LD1/2/5 








Option 5-Discontinued. Option 8-Not recommended for new designs *applied for 
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Option 4 | Option6 | Option 7 | Option 9 


ILD250/1/2 
1LD255 
ILD610 
ILD615 


ILD620 
ILD620GB 


ILD621 
ILD621GB 


ILD755 
ILD766 
ILH100 
ILH200 
ILQ1/2/5 
ILQ30/31/55 
ILQ32 


ILQ66 


ee 
2s 
$3 
Qo 
82 
oo 
2s 
aa 
oo 
Ss 





iLQ620 
ILQ620GB 


ILQ621 
1LQ621GB 


LH1056 
LH1298 
MCA230/3 1/55 


MCT2/E 


MCT6 
MCT270-77 
MCT5210/1 1 
SFH600 
SFH601 
SFH608 
SFH610 
SFH611 


SFH615 





Option 5-Discontinued. Option 8-Not recommended for new designs 
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Device 





SFH617G 


ioe 
eee 
SFH6116 
SFH6135/6 
SFH6 138/9 
SFH6 156 
SFH6206 
SFH6 186 


SFH6286 





[options | 
a (a a 
a re ee ee 
f= de acl ee 
a a Ea 
ed 
a a ee ee ee 
fe oe el 
mae 
L! 
a es ee ee ee 
ae Sls en es ee 
a ie ie 
ee 





en ene 
ea Dane eee 
ieee aoa 
[ees ett: ee) eee 
ae an 

re ae a ee ee 
a a ae 
ae ieee Bee ae 
ae aa a ee 
care emia rep eae 
fe as ee eee 
Len OSE Cee ae 
ee ae ee eee 


Option 5-Discontinued. Option 8B-Not recommended for new designs 
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Optocouplers for safe electrical insulation per DIN VDE 0884* 
Option 1: Insulation Characteristics 


ip 4, SFH600/ SFH610/ BRT11/12 SFH6135 IL8/9 
; 601 11/15 BRT21/22 : SFH6136 1110/11 
CNY17/ SFH618 
Description Symbol 17F SFH628 
SFH620 
SFH617G 
(System 1) | (System 2) | (System 3) | (System 4) | (System 4) | (System 4) | (System 5) | (System 6) 


Installation Category (DIN VDE 0110) 
for rated line voltages <300 Vams 

for rated line voltages <600 Vans 

for rated line voltages <1000 Vans 


SNAWSIS 


IEC climatic category (DIN IEC 68 part 1/9.80) oi 55/10/21 | ss/100/21 | ss/1oo/21 | 40/00/21 | ss/100/21 | ssy1oo/21 | ss/1oo/21 | 55/10/21 


Maximum Operation Insulation Voltage | Vion —_| ae ae | 1420 | 


Test voltage input/output, procedure b () 

Vpr=1.6 x Viornm, Sample test, tp=1s 

Partial Discharge <5 pC 1424 1000 1424 1360 1360 2270 
Test voltage input/output, procedure b 

Vpr=1.2 X Vionm, Type and sampling test, 

tp=60 S$ 

Partial Discharge <5 pC 1070 1070 1020 1020 1700 


Maximum permissible overvoltage ee ee | 6000 6000 eau ca 
(Transient overvoitage) 


Safety maximum ratings 

(maximum permissible ratings in case of a 

fault, also refer to diagram) 

Package temperature °C 
Current (input current |p, Pgj=O, T,a=25°C) mA 
Derating with higher ambient temperature f i ; mA/K 
Power 

(Output or total power dissipation, T,=25°C) : mw 
Derating with higher ambient temperature i ; i ; : : ; ; mW/K 


Insulation resistance at T, 





suondo cel 


All voltages referred to are peak values __1. See time-test voltage diagram * DIN VDE 0884, edition 8.87 


Optocouplers 
{Optoisotators) 


Optocoupler Options 


Option 1 
VDE 0884 


These optocouplers are suitable for safe electrical 
isolation only within the safety maximum ratings. 
Compliance with the safety maximum ratings must be 
ensured by protective circuits. 


The partial discharge measurement ensures that no 
partial discharge occurs during operation at maximum 
permissible operating isolation voltage (Viogm). Perma- 
nent partial discharge affects the insulating materials 
and can result in a high-voltage breakdown. 


Time-Test Voltage Diagram per DIN VDE 0884 


ViINITIAL 


0.1 to 1 kV/s 








tp-measuring time for partial discharge 
Procedure a. Type & sampling tests, destructive tests 


It is recommended that tests with the isolation test 
voltage (Viso_) should not be made, otherwise partial 
discharge may occur impairing the isolation characteris- 
tics. Thus partial discharges also may occur at the 
maximum permissible operating isolation voltage. 


The isolation test per VDE 0884 is carried out after all the 
other high voltage tests. 





! | | 
\~<———— tp=1 s 10.1 s|— 
i 


| 
—>|0.1s 
| 


|g ——§-~ 4.2 § ——----_»! 


tp-measuring time for partial discharge 
Procedure b. Sample tests, non-destructive tests 


Optocoupier Options 1-4, 6, 7,9 
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Optocoupler Options 


Option 2 

High-Rel Optocoupler With 
Very High Long-Term Stability 
of Coupling Factor (CTR) 


Each optocoupler is tested for its degradation character- 
istics (change of current transfer ratio). The degradation 
behavior of the optocoupiers tested during a short burn- 
in provides information on the long-term stability. Only 
optocouplers showing a minimum change in the current 
transfer ratio during burn-in are supplied. These optocou- 
plers feature excellent long-term stability. 


Test procedure: 

* First data logging 

The coupling factor (CTR)) at lp = 1MA, Veg = 5 Vis 
logged. 


* Load 

Short-time burn-in: The emitter is loaded with a forward 
current of lr=200 mA at room temperature (25°C) for 30 
minutes. 


¢ Second data logging 
The coupling factor (CTR.) at Ip= 1 MA, Vce= 5 V is 
logged. 


* Evaluation 
Determination of the relative change of the coupling 
factor: ACTR (%) = 100 x (1-CTR2/CTR)) 


The change of the coupling factor ACTR caused by the 
burn-in may not be greater than +2 %. Thus the high 
long-term stability of the coupling factor shown in the 
graph can be specified. All couplers show a similar 
degradation behavior meaning that even after a longer 
operating time the coupling factor spread is not very 
wide. 





0 2 S50 75 0 °C 150 


=I, 


Service life relative to temperature and current-load 
Average expected service life extrapolated from laboratory 
tests. The end of the service life is defined as the time 
when the CTR falls to 50% of the initial value. Confidence 
level is 90%. 
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Optocouplers 
(Optoisolators) 


Optocoupler Options 


Option 3 

Optocouplers With 
Specified Characteristics 
From 0°C to 70°C 


| Parameter | Symbol | Values | Unit 


Emitter (IR GaAs LED) 
Forward voltage (le = 60 mA) 
Breakdown voltage (Ip = 10 HA) 
Reverse current (Vp= 6 V) 
Detector (Si phototransistor) 
Collector-emitter breakdown voltage 

(log = 10 pA) 

Emitter-base breakdown voltage (lego = 10 WA) 
Optocoupler 


Collector-emitter saturation voltage 
(le = 10 mA, Io= 2.5 mA) 
















Ve 1.25 (<1.65) V 
te 26 
0.01 (<10) 


VcEo 
VEBo 


These optocouplers are grouped according to their current transfer ratio Io/I; at Vog = 5 V 
and are marked by dash numbers. 


Parameter | Values | 
Dash Numbers 
Dash Numbers for SFH600 only 






























Current transfer ratio Io/g 
(Ip= 10 mA) 35-85 55-135 80-210 140-340 
(lp= 1 mA) 30 (>10) 45 (>17) 70 pry 90 oe oy 


Collector-emitter leakage current 
(Vce = 10 V) lcEO <500 <500 | 1000 } st000 
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Optocoupler Options 


Option 4 

Selection of Optocouplers 
With Fast Switching Time 
(For SFH 600 Only) 


These optocoupiers comply with the switching times listed 
in the table below. In addition, the devices are 100% 
tested to ensure the values. 


Parameter Symbol tal el Unit 


Turn-on time 


Rise time 


Turn-off time 


Optocouplers 
(Optoisolators) 


Fall time 





Pulse Definition 


i 


ie t | t 


Output pulse 





ta t aa ssl t b ‘i 
bee fo tot | 


Test circuit (saturated, Vogsat $0.4 V) 


Is Ri=1kQ 
= Veo =5V 


—_ f 


479 OV 
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Optocoupler Options 


Option 6 
Leads with 0.4" (10.16 mm) 
Spacing 


The leads of the optocouplers are bent according to a 
spacing of 0.4" (10.16 mm). Dimensions deviating from 
the standard type are: 


Lead spacing 
Creepage distance 
Clearance 


10.16 mm (0.4") 
>8.0 mm 
>8.0 mm 


This version additionally complies with the following 
standards: 


e DIN IEC 380/VDE 0806/8.81 
Reinforced insulation up to an operating voltage of 
250 VACams 


e DIN IEC 435/VDE 0805 draft Nov. 84 
Reinforced insulation up to an operating voltage of 
250 VACems 


407 (10.36) 
—— 391 (9.96) 













307(78) 
291 (7.4) 


255 (6.5)_,. 
248 (6.3) 








« 


014 ime Fe 
010 (0.25) 


400 (10.16) °” 


.138 (3.5) 
.130 (3.3) 


342 (8.7) 
334 (8.5) 









039 (1.0) 
— MIN. 


— 


020 (0.5) 
MIN. 


Ee fh 
TO 


t) 


035 (0.9) 
031 (0.8) 









4 
141 (3.6) 
122 (3.1) 








022 (0.58)_.| ee 
018 (0.45) 


Clearance-creepage distance = 8.0 min 


See standard version for pin configuration. 
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Optocoupler Options 


Option 7 
Lead Bends for Surface 
Mount (SMD) Optocouplers 


These optocouplers are suitable for surface mounting. 
Dimensions deviating from the standard type are: 


>8.0 mm 
>8.0 mm 


Creepage distance 
Clearance 


This version additionally complies with the following 
standards: 


e DIN IEC 380/VDE 0806/8.81 
Reinforced insulation up to an operating voltage of 
250 VACpms 


e DIN IEC 435/VDE 0805 draft Nov. 84 
Reinforced insulation up to an operating voltage of 
250 VACams 


During the soldering process, the package should not be 
wetted with tin-lead solder to prevent the impairment of 
the isolation features. Apart from iron soldering, only 
reflow soldering methods (vapor phase, infrared and hot 
gas) are permissible. 


Permissible soldering conditions: 
260°C at 10 seconds to 215°C at 30 seconds 


The soldering process may be repeated two times at the 
most. Attention must be paid to the cooling down of the 
device to 25°C between the soldering processes. 


.299 (7.62) 
<— TYP. > 








342 (87) 
334(85) 









.255 (6.5) 


“248 (6.3) | Pynt 0) 








.020 (0.5) 
MIN. 


{ 


189 (4.8) 









314 (8.0) 
“ MIN. . 








330 (8.4) 
MIN. 


.405 (10.3) : 
MAX. 





022 (0.55) 
018 (0.45 











Clearance and creepage distances must be considered for 
the solder pad design. 


Clearance-creepage distance = 8.0 min. 
See standard version for pin configuration. 
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Optocouplers 


(Optoisolators) 





Optocoupler Options 


Option 9 
Lead Bends for Surface 
Mount (SMD) Optocouplers 


During the soldering process, the package should not be 
wetted with tin-lead solder to prevent the impairment of 
the isolation features. Apart from iron soldering, only 
reflow soldering methods (vapor phase, infrared and hot 
gas) are permissible. 


Dimensions in inches (mm) 


Standard Packages (0.1" lead spacing) 


6 Pin Package 8 Pin Package 


16 Pin Package 


Permissible soldering conditions: 
260°C at 10 seconds to 215°C at 30 seconds 


The soldering process may be repeated two times at the 
most. Attention must be paid to the cooling down of the 
device to 25°C between the soldering processes. 


375 (9.53) 
395 (10.03) 


330 (8.38 
ref, 


0040 (.102) 
0098 (.249) 012 (.30) typ. 
i 


= 


020 (.51) 158 Fie: 


.040 (1.02) 
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Tape and Reel Packaging for SOIC8 Optocouplers 


All SOIC8 optocouplers are available in tape and reel The tape is 12 mm and is wound on a 33 cm reel. 
format. To order any surface mount IL2XX optocoupler on There are 2000 parts per reel. Taped and reeled SOIC8 
tape and reel, add a suffix “T” after the part number. optocouplers conform to EIA-481. 


10 Pitches Cumulative 
Tolerance on Tape 


Pin 4 and Top +0.2 (20.008) 
of Component 


—| j—t 


Top 
Cover 


Center Lines 
of Cavity 


Embossment 


Direction of Feed 





Dimensions in 
Description Symbol Inches (mm) Notes 
Soics 


Carrier tape thickness .012 (0.3) max. 


Pitch of sprocket holes Pe .157 +.004 (4 +0.1) Cummulative pitch error 
+0.2 mm/10 pitches 


Diameter of sprocket holes a .059 (1.5) min. 


Distance of sprocket holes .069 + .004 
(1.75 +0.1) 


Distance of compartment 217 +.002 (5.5 +.005) 
.079 + .002 (2 +0.05) 


Optocoupiers 
(Optoisolators) 










Center hole to center compartment 


Distance compartment to 
compartment 


315 +.004 (8.0 +0.1) 


Compartment -140 (3.5) 









‘ 252 (6.4) 
Bs .205 (5.2) 
Hole in compartment as 054 (1.5) 


Width of fixing tage Ww .325 (8.3) tape The fixing tape shall not cover the 
sprocket holes, nor protrude beyond 
the carrier tape so not to exceed 


.004 (0.1) max. maximum tape width 


d 
Minimum bending radius 1.18 (30) 


Tape and Reel 
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Tape and Reel Packaging for 4-Pin Optocouplers 


All 4-pin optocouplers are available in tape and reel format. The tape is 16 mm and is wound on a 33 cm reel. 
To order any SFH6XX6 optocoupler on tape and reel, add There are 1000 parts per reel. Taped and reeled 4-pin 
a suffix “T” after the part number, i.e., SFH6156-3T. optocouplers conform to ElA-481. 


10 Pitches Cumulative 
Tolerance on Tape 


Pin 1 and Top +0.2 (0.008) 
of Component 


—| —t 


Top 
Cover 


Embossment Center Lines 
of Cavity 


Direction of Feed 





Dimensions in 





Description Symbol - Inches (mm) Notes 
4-Pin — 

Tape width lwo 630 +.012 (16 +.3) 

Carrier tape thickness Pt .012 (0.3) max. 


Pitch of sprocket holes .157 4.004 (4 +0. 1) Cummulative pitch error 
+0.2 mm/10 pitches 


Diameter of sprocket holes .059 (1.5) min. 


Distance of sprocket holes .069 +.004 
(1.75 +0.1) 


Distance of compartment 295 +.002 (7.54 005) Center hole to center compartment 
.079 +.002 (2 £0.05) 


Distance compartment to .472 (12.0) 
compartment 








Compartment Ky 167 (4.25) 
A, .409 (10.39) 
B, .209 (5.3) 
Hole in compartment 
Wiath of fixing tage 512 - .531 (13.0 - 13.5) ; The fixing tape’shall not cover the 


sprocket holes, nor protrude beyond 
the carrier tape so not to exceed 
.004 (0.1) max. maximum tape width 


1.18 (30) 










Device tilt in the compartment 


| Minimum bending radius 
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Tape and Reel Packaging for 6-Pin Optocouplers with Option 7 


All 6-pin optocouplers with Option 7 are available in tape i.e., CNY17-3-X007T. The tape is 16 mm and is wound 
and reel format. To order any 6-pin optocoupler with on a 33 cm reel. There are 1000 parts per reel. Taped 
option 7 on tape and reei, add a suffix “T" after the option, and reeled 6-pin optocouplers conform to EIA-481. 


10 Pitches Cumulative 
Tolerance on Tape 


Pin 1 and Top +0.2 (0.008) 
of Component 


—-| jt 


Top 
Cover 
Tape 


Center Lines 
of Cavity 


mt 
ara 


Embossment 


Direction of Feed 











Dimensions in 
Inches (mm) 
6-Pin with Option 7 


Carrier tape thickness i. .012 (0.3) max. 


Pitch of sprocket holes .157 +.004 (440.1) Cummulative pitch error 
+0.2 mm/10 pitches 


Diameter of sprocket holes —_ .059 (1.5) min. 


Distance of sprocket holes .069 + .004 
(1.75 +0.1) 


Distance of compartment .295 +.002 (7.5 +.005) Center hole to center compartment 
.079 +.002 (2 +0.05) 


Distance compartment to .472 (12.0) 
compartment 


Compartment .194 (4.93) 
.358 (9.1) 
378 (9.6) 


Hole in compartment .059 (1.5) 


Width of fixing tage 512 — .531 (13.0 - 13.5) | The fixing tape shall not cover the 
sprocket holes, nor protrude beyond 
the carrier tape so not to exceed 
.004 (0.1) max. maximum tape width 


Minimum bending radius 1.18 (30) 


Description Notes 





Optocoupters 
(Optoisolators) 
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Tape and Reel Packaging for 6-Pin Optocouplers with Option 9 


All 6-pin optocouplers with Option 9 are available in tape i.e., CNY1 7-3-X009T. The tape is 16 mm and is wound on 
and reel format. To order any 6-pin optocoupler with a 33 cm reel. There are 1000 parts per reel. Taped and 
Option 9 on tape and reel, add a suffix “T” after the option, reeled 6-pin optocouplers conform to ElA-481. 


10 Pitches Cumulative 
Tolerance on Tape 
Pin 1 and Top 0.2 (20,008) 


—-| | t of Component 


Top 
Cover 
Tape 


Embossment Center Lines 
of Cavity 


Direction of Feed 





Dimensions in 
Description Inches (mm) Notes 
6-Pin with Option 9 


630 +.012 (16 +.3) 
Carrier tape thickness 012 (0.3) max. 


Pitch of sprocket holes .157 +.004 (4 0.1) Cummulative pitch error 
+0.2 mm/10 pitches 





Tape width 


Diameter of sprocket holes .059 (1.5) min. 


.069 + .004 
(1.75 0.1) 


Distance of compartment F .295 + .002 (7.5 +.005) Center hole to center compartment 
.079 +.002 (2 +0.05) 


Distance of sprocket holes 


Distance compartment to 





compartment 

Compartment .167 (4.25) 
.406 (10.3) 
.378 (9.6) 

Hole in compartment .059 (1.5) 

; Width of fixing tage w, 512 — 531 (13.0 - 13.5) | The fixing tape shall not cover the 
sprocket holes, nor protrude beyond 
d (004 (0.1) max. ne eee i eee 








LIVQAITEIUT ET Cap were 


Device tilt in the compartment 


Minimum bending radius 


Tape and Reel 
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Tape:and Reel Packaging for 8-Pin Optocouplers with Option 7 


All 8-pin optocouplers with Option 7 are available in tape i.e., ILCT6-X007T. The tape is 16 mm and is wound on 
and reel format. To order any 8-pin optocoupler with a 33 cm reel. There are 1000 parts per reel. Taped and 
option 7. on tape and reel, add a suffix “T” after the option, reeled 8-pin optocouplers conform to EIA-481. 


10 Pitches Cumulative 
Tolerance on Tape 


Pin t and Top +0.2 (+0.008) 
of Component 


ape 


Top 
Cover 
Tape 


Center Lines 
of Cavity 


Embossment 


Direction of Feed 





Dimensions in 
Inches (mm) Notes 
8-Pin with Option 7 


Cummulative pitch error 
+0.2 mm/10 pitches 
(1.75 £0.1) 
.295 + .002 (7.5 +.005) Center hole to center compartment 
079 +.002 (2 +0.05) 


472 (12.0) 


Description Symbol 





Tape width W 
Carrier tape thickness t 
Pitch of sprocket holes 

Diameter of sprocket holes D 


Distance of sprocket holes 


Pi 
0 

E 

F 


Distance of compartment 





Distance compartment to 


va 
oe ND 


compartment 

Compartment K, .194 (4.93) 
A, .421 (10.7) 
B .406 (10.3) 








612 — .531 (13.0- 13.5) | The fixing tape shall not cover the 
sprocket holes, nor protrude beyond 
the carrier tape so not to exceed 
.004 (0.1) max. maximum tape width 


1.18 (30) 


Hole in compartment 





Width of fixing tage W 





Device tilt in the compartment 


Minimum bending radius 


i | 


Tape and Reel 
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Optocouplers 
(Optoisotators) 


Tape and Reel Packaging for 8-Pin Optocouplers with Option or 9 


All 8-pin optocouplers with Option 9 are available in tape i.e., ILCT6-XOO9T. The tape is 16 mm and is wound ona 
and reel format. To order any 8-pin optocoupler with 33 cm reel. There are 1000 parts per reel. Taped and 
option 9 on tape and reel, add a suffix “T” after the option, reeled 8-pin optocouplers conform to EIA-481. 


10 Pitches Cumulative 
Tolerance on Tape 


Pin 1 and Top £0.2 (20.008) 
of Component 


—| |-—t 


Top 
Cover 
Tape 


Embossment Center Lines 
of Cavity 


Direction of Feed 





Dimensions in 


Inches (mm) Notes 
8-Pin with Option 9 


.630 +.012 (16 +.3) 
.012 (0.3) max. 


.157 +.004 (4 40.1) Cummulative pitch error 
+0.2 mm/10 pitches 
.059 (1.5) min. 


069 + .004 
(1.75 0.1) 


.295 +.002 (7.5 +.005) Center hole to center compartment 


Description Symbol 





Tape width 
Carrier tape thickness 


Pitch of sprocket holes 


Diameter of sprocket holes 


Distance of sprocket holes 


Distance of compartment 





.079 + .002 (2 +0.05) 


.472 (12.0) 


167 (4.25) 
.402 (10.2) 


Distance compartment to 
compartment 





Compartment K 


.406 (10.3) 


Width of fixing tage W 512 — .531 (13.0 - 13.5) | The fixing tape shall not cover the 
sprocket holes, nor protrude beyond 
the carrier tape so not to exceed 

d 004 (0 1) max maximum tape width 


Hole in compartment 


ial 





Minimum bending radius 1.18 (30) 
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Agency Approvals Table—Optocouplers 
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wosejet 
ysnug 


(Qsoqa@oues4) 
13N9 


uyeqsepung 
eyos}neg 
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Device 


ILQ66 


ILQ74 


ILQ615 


ILQ620/ILQ620GE: 








ILQ621/ILQ621GE; 


LH1056 


MCA230/231/255 


MCT2/E 


MCT6 


MCT270-77 
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MCT5210 


MCT5211 


SFH600 


SFH601 


SFH608 


SFH610 


SFH611 


SFH615 


SFH617G 


SFH618 


SFH620 





SFH628 


1 — Pending approval 
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Optocouplers 
({Optoisolators) 


SIEMENS 


FEATURES 


¢ /O Compatible with Integrated Circuits 

* Coupling Capacitance, 0.5 pF 

¢ Underwriters Lab File #E52744 

¢ £S VDE Approval #0884 Available with 
Option 1 


DESCRIPTION 


The 4N25, 4N26, 4N27, and 4N28 are optically 
coupled isolated pairs, each consisting of a 
Gallium Arsenide infrared LED and a silicon NPN 
phototransistor. Signal information, including a DC 
level, can be transmitted by the device while 
maintaining a high degree of electrical isolation 
between input and output. They can be used to 
replace relays and transformers in many digital 
interface applications. They have excellent fre- 
quency response when used in analog applica- 
tions. 


Maximum Ratings 


Emitter 
Peak Reverse Voltage oo... cccceecsesseteetereerenereeeens 3.0V 
Continuous Forward Current 0... ceeeeeeereceereees 60 mA 
Forward Current Peak (ips pulse, 300 pps)..............3.0A 
Power Dissipation at 25°C oo... ccccceeeneeeteees 100 mW 
Derate Linearly from 25°C oo... cect 1.33 mW/°C 
Detector 
Collector-Emitter Breakdown Voltage, BV og «eee 30 V 
Emitter-Collector Breakdown Voltage BVeco ........ 70V 
Collector-Base Breakdown Voltage, BVego «...---. 70V 
Power Dissipation at 25°C oo... ccccccceceeeseecenes 150 mW 
Derate Linearly from 25°C wo. ees 2.0 mW/°C 
Package 
isolation Text Voltage 

per DIN57883/6.80 ........ eee 5300 VDC/3750 VACrms 
Total Package Dissipation at 25°C Ambient 

(equal power in each element).............0.0...0005 250 mW 
Derate Linearly from 25°C ooo. ceeteeeee 3.3 mW/°C 
Creepage Path oo. ccccesecseenesseeeeeteeneeneeeaes 8mm min. 
Clearance Path oo... ccc cececsseesettcteereeteeneneeenies 7mm min 
Tracking Index per VDE 0308 ...... eee KBt100/A 
Storage Temperature 0... eee -55°C to +150°C 
Operating Temperature oo... ee -55°C to + 100°C 


Lead Soldering Time at 260°C 


4N25/26/27/28 
PHOTOTRANSISTOR 


OPTOCOUPLER 


Package Dimensions in Inches (mm) 


248 (6.30) 
286 (6.60) | 


is} Ls) 
335 (8.50) 


343 (8.70) 


(1.00) 


a 


[3] [2] {1 
| Pin One IO. ‘5 


190 (3.30) 
4-198 (3.50) 


vo — 
, 042 (0.80) 
rary 
031 (0.80) 


018 (0.45)_, | sso 00! 


022 (0.55) 


Characteristics (T,=25°C) 
Symbol 

Emitter 
Forward Voltage* Ve 
Reverse Current* lp 
Capacitance Co 
Detector 
BVceEo* 30 
BVeco* 7 
lceo* (dark) 

4N25/26/27 

4N28 
logo" (dark) 


Collector-Emitter 
Capacitance 
Package 
DC Current Transfer 
Ratio* 
4N25/26 
4N27/28 
Breakdown Voltage 
4N25* 
4N26/27* 
4N28* 
UL Qualified for 
Collector-Emitter 
Saturation Voltage Vesa) 
Resistance, Input 
to Output* Rio 
Coupling Capacitance Cig | 
Rise and Fall Times t, & 


Cog 


CTR 
CTR 


20 
10 


VBR 
Ver 
Ver 


500 


100 


* Indicates JEDEC registered values 
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Min. 


2500 
1500 


7500 


7 014 (.35) 


Typ. Max. Unit 


node 


300 (7.62) : 


120 (3.05) 


010 (.28 -130 (3.30) 


400 (7.62) 
347 (8.82) 





Condition 
13 15 V I-=50 mA 
0.1 100 pA Va=3.0 V 
25 pF VR=0 
V Io=1 mA 
V Io=100 pA 
5 50 nA Voe=10 V 
10 100 nat (base open) 
2 20 nA Vog=10 V 
(emitter open) 
6 pF Vog=0 
50 % \ Vog=10 V. 
30 % Ip=10 mA 
V Peak; 60 Hz 
Vv. Peak, 60 Hz 
V Peak, 60 Hz 
VDC 
icg=2.0 MA 
os} V lp=50mA 
GQ Vio=500 V 
U.d pF isi ving 
2 bs I-=10 mA 
. Vop=10 Vv 


Fig 1. Forward voltage versus forward current 





1 
IF - Forward Current - mA 


Fig3. Normalized non-saturated and saturated 
CTR at Ta = 50°C versus LED current 
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Fig5. Normalized non-saturated and saturated 
CTR at Ta = 85°C versus LED current 


mornetzee OQ: 


NCTR - Normalized CTR 


Ta + 85°C 
—e— NCTR(SAT) 
ener NC; R 


“4 10 100 
IF - ip Current - mA 





Fig 7. Collector-emitter leakage current versus 
temperature 
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Normalized non-saturated and saturated 
CTR at Ta = 25°C versus LED current 


100 


Fig 4. Normalized non-saturated and saturated 


CTR at Ta = 70°C versus LED current 
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Fig 6. Collector-emitter current versus 
temperature and LED current 
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4N25/6/7/8 


Optocouplers 


(Optoisolators) 


Figure 9. Collector base photocurrent versus LED current 
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Figure 11. Normalized non-saturated HFE versus 
base current and temperature : 
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Figure 13. Propagation delay versus collector 
load resistor 
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Figure 15. Switching Schematic 
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Figure 10. Normalized photocurrent versus If . 
and temperature 
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Figure 14. Switching Waveform 





4N25/6/7/8 


SIEMENS 


FEATURES 


Very High Current Transfer Ratio, 500% Min. 
High Isolation Resistance, 10" Q Typical 
Standard Plastic DIP Package 

Underwriters Lab File #E52744 

VDE Approvals #0884 (Optional with 
Option 1,-Add -X001 Suffix) 


DESCRIPTION 

The 4N32 and 4N33 are optically coupled 
isolators with a Gallium Arsenide infrared LED and 
a silicon photodarlington sensor. Switching can 
be achieved while maintaining a high degree of 
isolation between driving and load circuits. These 
optocouplers can be used to replace reed and 
mercury relays with advantages of long life, high 
speed switching and elimination of magnetic 
fields. 


Maximum Ratings 


Emitter 

Peak Reverse Voltage oo... ccccccecccsecneessessetteeeenseeaes 3V 
Continuous Forward Current .......cccceeccsceeeeceees 60 mA 
Power Dissipation at 25°C woo... ccccccecceen ees 100 mW 
Derate Linearly from 55°C 0... ccc 1.33 mW/°C 
Detector 

Collector-Emitter Breakdown Voltage, BVego ........... 30V 
Emitter-Base Breakdown Voltage, BVego «0... 8V 
Collector-Base Breakdown Voltage, BVogo ..-..ee 50 V 
Emiter-Collector Breakdown Voltage BVeco .... eee 5V 
Collector (load) Current oo... ccccccccseesesereeneeees 125mA 
Power Dissipation at 25°C Ambient .................. 150 mW 
Derate Linearly from 25°C ooo. eeeteeees 2.0 mW/°C 
Package 

Total Dissipation at 25°C Ambient ............0...0.0. 250 mW 
Derate Linearly from 25°C oo. ene 3.3 mW/°C 
Withstand Test Voltage oo... cece Vio=5300Vde 


Between Emitter and Detector 

Refered to Standard Climate 

23°C/50%RH, DIN 50014 
Leakage Path DIN 57883,6.80........0.......0.. min. 8.2 mm 
Air Path, VDE 0883 6.80 0.0... min. 7.3mm 
Tracking Resitance, Group III 

(KC>600 per VDE 110 § 6, 

Table 3 and DIN 53480/ 

VDE 0330, Part 1 


Vio=500V Cove eneeee rene sen ere ccen cnet enn seereseccnessercebacesees Rip=10! ire) 
Storage Temperature 0.0... ees -55°C to +150°C 
Operating Temperature ...........ccceee -55°C to +100°C 
Lead Soldering Time at 260°C ooo... eeeceeeeee 10 sec. 


4N32/4N33 


PHOTODARLINGTON 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 

























Pin One ID. 
l Anode 16 | Base 
.248 (6.30) 
256 a 50) ( 
Cathode Collector 
335 (8. son” 4 ‘ 
Tae pes NC [4 | Emitter 
—e| ja _039 ag —--300 (7.62)___ | 
(1.00) 


typ. 
mes 3 


130 (3.30) 
4 -138(3.60) 


min. 

























ae i. 4 a 
yp™ yp 120 (3.05) 
032 (0.80) 010 (.25) -130 (3.30) 
min LJ a rely 
: “J | 014 {.35) 
031 (0.80) 
018 (0.45) a OE aaa ee (7.62) \ 
(022 (0.55) 100 035 (0.90) 347 (8.82) 
Seal —<— 
( 
Wp 


Electrical Characteristics (T,=25°C) 


Parameter Min. Typ. Max. Unit Condition 
Emitter 
Forward Voltage* 125 #15 #V |-=50 mA 
Reverse Current* 0.1 100 WA Vp=3.0 V 
Capacitance 25 pF V_=0 V 
Detector 
BV cE" 30 V Io=100 pA, |p=0O 
BVcgo0"* 50 V Io=100 BA, |p=0 
BVego* 8 V lo=100 pA, lp=0 
BVeco* 5 10 V le=1 00 pA, Ip=0 
IcEO a 0 100 nA Voe=10 V, Ip=0 
Hee 13K Voe=5 V, 
Ic=0.5 mA 
Package 
Current Transfer Ratio* 500 % lp=10 mA 
Vog =10 V 
Voce sat 1 0 V Ic=2 mA 
Ip=8 mA 
Dielectric Leakage Current RHs 50% 
lo 3.3 <10 HAacirms) Nomar VaciRos), 
1 min., 60Hz 
lo 4.7 $14.2 HAac(Pk) ML One Vac(pK) 
1 min., 60 Hz 
llo 4.0 12 pHAncirs) Vio=8304 Vac(RMs): 
1 sec., 60 Hz 
lo 5.7 <17 HAac(Pk) Vio=7500 Vac(Pk): 
1 sec., 60 Hz 
isolation Resistance* 10" Q Vio=500 V 
Coupling Capacitance 1.5 pF 
Turn-On Time 5 es Vec=10 V 
Ic=50 mA 
Turn -Off Time 100 us |-=200 mA 
R, =180 Q 


*Indicates JEDEC registered values 
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Optocouplers 
(Optoisolators) 


Figure 1. Forward voltage versus forward current 
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Figure 3. Normalized non-saturated and saturated 
collector-emitter current versus LED current 
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Figure 5. Non-saturated and saturated HFE 
versus base current 
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Figure 7. High to low propagation delay versus 
collector load resistance and LED current 


Ta = 25°C 
cece MCG = BV cerenee 
Vth=1.5V 


delay - us 





0 5 10 15 20 
IF - LED Current -mA 


Nicb - Normaiized Icb NCTRce - Normalized CTRce 


tpLH - Low/High Propagation 


.001 


Figure 2. Normalized non-saturated and 
saturated CTRce versus LED current 
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Figure 4. Normalized collector-base 
photocurrent versus LED current 
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Figure 6. Low to high propagation delay versus 
collector load resistance and LED current 
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Figure 8. Switching waveform and switching schematic 
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4N32/33 


SIEMENS 


FEATURES 

® High Current Transfer Ratio—4N35/6/7, 
100% Min. 

® Coupling Capacitance, 0.5 pF 

® Standard Dual-in-Line 


® Underwriters Lab File #E52744 
© VDE Approval #0884 (Optional with Op- 
tion1, add -X001 Suffix) 


DESCRIPTION 

The 4N35, 4N36, 4N37, and 4N38 are optically 
coupled pairs with a Gallium Arsenide infrared 
LED and a silicon NPN phototransistor. 


Maximum Ratings 


Emitter 
Peak Reverse Voltage .........ccccccccsssseeesetessssereeeees 6.0V 
Continuous Forward Current .......ccccceeeseneeeees 60 mA 
Power Dissipation at 25°C .........ce cece 100 mW 
Derate Linearly from 25°C oo... 1.33 mW/°C 
Detector 
Collector-Emitter Breakdown Voltage, BVcEo 
ANBS G/T soascszesSesiceeeeesgstecgs Mode schon tusedexensaabesash tte 30 V 
ANSB oid ciamieninn jij iit adaesiaicdenteteeat 80 V 
Emitter-Collector Breakdown Voltage BVeco .....-... 7V 
Coilector-Base Breakdown Voltage, BVcgo 
ANS /O/? seis cssaisccccsseccsdvseedastclens ccbvarese eden) 70V 
ANB a. ccsct eden dhaaccessem ath lee ana easctucste rds 80 V 
Power Dissipation at 25°C oo... ccceceseeececeee 300 mW 
Derate Linearly from 25°C ooo... 4.0 mW/°C 
Package 
Withstand Test Voltage ......... cee Vio=5300Vde 


Between Emitter and Detector 
Referred to Standard Climate 
23°C/50%RH, DIN 50014 


Leakage Path wo... cece cenetieeeeseeneeens min. 8.2mm 
Ait Pals, ovece tecsvacsiercev noe ses cas Nags coronas min. 7.3mm 
Storage Temperature 0.0.0... ~55°C to +150°C 
Operating Temperature... -55°C to + 100°C 
Lead Soldering Time at 260°C ooo... weibvants 10 sec. 
Relative Humidity at 85°C oo... cece cceeeeeeneee 85% 


4N35/4N36/4N37/4N38 


PHOTOTRANSISTOR 


OPTOCOUPLER 


Package Dimensions in inches (mm) 


.248 (6.30) 
.256 (6.50) 


| aT Tel To 
336 (8.50) 
343 (8.70) 


039 
(1.00) 
min. 
.130 (3.30) 
.138 (3.50) 


we a y 
: .032 (0.80) 
min. 


~.031 (0.80) 


.018 (0.45) .035 (0.90) 


022 (0.55) 





Electrical Characteristics (T,=25°C) 
Sym Min. Typ. 


18° 

yo 120 (3.05) 
010 (.25) -130 (3.30) 
014 (.35) 


300 (7.62 \ 
347 ee . 


Max. Unit Condition 





Emitter 
Forward Voltage* Ve 1.3 15 V lp=10 mA 
0.9 1.7, Vte=10 mA, Ta=-55°C 
Reverse Current la 0.1 10 pA Vp=6.0V 
Capacitance Co 25 pF = Vp=0, f=1 MHz 
Detector 
BVeco 7 V le= 100 pA 
BV ceo 
4N35/6/7 30 V Ig=t mA 
4N38 80 V Io=1 mA 
IcEo 
4N35/6/7 5 50 nA Vcg=10 ae 
4N38 50 nA Vog=60 V,JT,=25°C 
IcEo 
4N35/6/7 500 pA Voe=30V, } |=0 
4N38 6 HA Vee=60 V, J T,=100°C 
BVcgo* 
4N35/6/7 70 V Ig=100 pA 
4N38 80 V Ig=1 pA 
Capacitance 
Collector-Emitter Cog 6 pF = Vog=0 
Package 
DC Current Transfer 
Ratio* 
4N35/6/7 CTR 100 % ie=10 mA, Vog=10 V 
T,=25°C 
4N38 CTR 10 %  Voe=10V, lp=10 mA 
DC Current Transfer 
Ratio-4N35/6/7 CTR 40 % le= 10 mA, Voce =10V 
Ta=-55°C to 100°C 
Saturation Voitage 
Collector-Emitter 
4N35/6/7 Vee (SAT) 0.3 Vv Ip=10 mA, I¢=0.5 mA 
4N38 Voce (SAT) 1 V Ip=20 mA, Io=4 mA 
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Electrical Characteristics (T,=25°C)-continued 


Sym Min. Typ. Max. Unit 
isolation, Input to 








Figure 1. Forward voltage versus forward 


Condition current 

















Output Current* Pulse Width=8 msec. = 
4N35/4N38 100 pA Vio= 2500 VRMS ; 
4N36 100 pA Vio= 1750 VRMS 2 
4N37 100 pA Vio= 1050 VRMS 8 
Resistance, Input Ss 
to Outpui* 101" Q Vio=500 V P 1.0 ; 
Coupling g 
Capacitance* 0.5 pF f=1.0 MHz 5 0.9 Y  Tamee°Gre song 
Switching Time* Tons lott 10 ps Ic=2 mA, oF 0.8 : : 
Re=100 Q, uw 
Vec=10 Vv = 0.7 : 1 
: : 1 1 10 00 
oa Current RHs 50% IF - Forward Current -mA 
10 = AC(RMS): 
4 min., 60Hz la ho 3.3 10.0 pAnciams) Figure 2. Normalized non-saturated and saturated 
Vio = 6250 Vacipx): . CTR at T,=25°C versus LED current 
1 min., 60 Hz lio 4.7 14.2 HAacipK) 
Vio = 5304 Vacirms): - 
1 sec., 60 Hz ho 40 12.0 pAacirms) - Normalized to: 
Vio = 7500 VaciPk): Oo Vce = 10V, IF =10mA 
+ sec., 60 Hz ho 5.7 17.0 HAacipx) 3 waa 1A = 25°C wang 
N 
* Indicates JEDEC registered values = cT Ree(sat) Vee = 0.4V, 
s | 
e 4 
oO i 
= 
1 1 10 100 
IF - LED Current-mA 
: : Figure 4. Normalized non-saturated and saturated 
Crate Pecan LED caren aaa CTR at T,=70°C versus LED current 
1.5 = 
ne tc Normalized to: 
Ee 5 Vee = 10V,1F = 10mA 
id Ta = 25°C 
3 5°] e : 
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Figure 5. Normalized non-saturated and saturated Figure 6. Collector-emitter current versus 
CTR at T,=85°C versus LED current temperature and LED current 
1.5 35 H 
fo i : i 
re Normalizedito: we i i 
oO Vee = 10V,JIF = 10mA, Td = 25°C — 30 i L 
gz _ CTRee(sat} Vce = 0.4V an weevcerrereeipeeomenceceee 
Rg 1.0 Parable ah  dadnAbadashshanaasbaaddbehtsassnsaaiang 5 25 50°C + 
ro E 
E 3 
2 5 
« “ES OO A 7} 
a Ta = 85°C = 
5 —e— NCITR(SAT) ° 
Zz = NC; R ) 
ae = 0 1 2 30 40 50 60 
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1 
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4N35/36/37/38 
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Figure 7. Collector-emitter leakage current 
‘versus temperature 
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Figure 9. Collector base photocurrent versus 











LED current 
1000 y 
Ta=25°C | 
® toad ueiaadasastlasnatd saonansastiadascasictatataaak akestattia 
ga 100 cb = 1.0357 “IF 1 3631 
» i 
o£ 10 
32 
23 
8s 
.2 
Qo 4 
.01 
A 1 10 100 
IF - LED Current - mA 
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Figure 8. Normalized CTReb versus LED current 
and temperature 
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Figure 10. Normalized photocurrent versus IF 
and temperature 
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Figure 12. Normalized saturated HFE versus base 
current and temperature 
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Figure 14. Switching waveform and switching schematic 
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Voc = 5 V 
F=10 KHz, 
DF=50% 
Ri 
a leo) 
4N35/36/37/38 


Optocoupiers 


(Optoisolators) 





SIEMENS 


FEATURES 

* Isolation Test Voltage: 2500 VAC, 1 min. 

* TTL Compatible 

* High Bit Rates: 1 Mbit/s 

* High Common-Mode Interference Immunity 
® Bandwidth 2 MHz 

* Open-Collector Output 

¢ External Base Wiring Possible 

* Field-Effect Stable by TRIOS* 

¢ Underwriters Lab File #E52744 


DESCRIPTION 


The 6N135 and 6N136 are optocouplers with a 
GaAlAs infrared emitting diode, optically coupled with 
an integrated photodetector which consists of a 
photodiode and a high-speed transistor in a DIP-8 
plastic package. 


Signals can be transmitted between two electrically 
separated circuits up to frequencies of 2 MHz. The 
potential difference between the circuits to be coupled 
is not allowed to exceed the maximum permissible 
reference voltages. 


Maximum Ratings 


Emitter 

Reverse Voltage oo... .cccccccescsecsessseecsssseneccecesensesecaeeeereeaes 5V 
Forward Current ......0cccccccccsccssccseecsecccessnesecsueeesestreeeaees 25 mA 
Peak Forward Current (t=1 ms, duty cycle 50%) ......... 50 mA 
Maximum Surge Forward Current (t<1 us, 300 pulses/s)..1 A 
Thermal Resistance ..........ccccccseseescsssseneetestsetateeesees 700 KW 
Total Power Dissipation (TaS70°C) oo... ee cceneeeeeteeee 45 mW 
Detector 

SUPDIy Voltage sii sccesstoastetiansecbetcdepdaecaneaw aes -0.5to 15V 
Output Voltages... cccidicescaistes sutecaseestvrbataases eavaseds -0.5to 15 V 
Emitter-Base Voltage... ccccsecceesceeseeteesscteeceteeeneeseenas 5V 
Output CuUrrentisccc secs conve veiedaadecevateeAcaieineeasoeceestei divs ovens 8mA 
Maximum Output Current .......0 cece ceeecsecseeteenaeses 16mA 
Base: Current noida sea ead vat Meveictivectiat eMdiidebdvnwevemsensed 5mA 
Thermal Resistance .........0cc ccc ccsecec ess etestesseeteens 300 KW 
Total Power Dissipation (T,S70°C) oo. 100 mW 
Package 


isolation Test Voltage (between emitter and detector 

climate per DIN 40046, part 2, Nov. 74 

(tS TIMIND iv cee eects. oe ens Ree ee eee 2.5 K VAC 
Pollution Degree (DIN VDE 0109)... cececceeessecseeeteeeees 
Creepage Distance oo. eceeseesetetecnseneereens a 
CleArAN Ce: vwiivissseiccsdvesnesteascusecieicacs lias veerexeosacnedanesncsces 
Comparative Tracking Index per DIN IEC 112/ 

VDE 0303 part 1, Group Illa per DIN VDE 0109 ............ 175 
Isolation Resistance 





Vi ge B00 VT, = 2B cee >1n20 

Vig= 000 Vile 100°C? non eine rkceedarehes. 21011Q 
Storage Temperature Range ............. ee -55°C to +125°C 
Ambient Temperature Range ................5. -58°C to +100°C 
Soldering Temperature (max. <10 sec., 

dip soldering 20.5 mm from case bottom) ............... 260°C 


6N135 
6N136 


HIGH-SPEED 2.5 kV TRIOS® 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


[3] Cathode (Vcc) 
a’ 
ry Base (Vg) 
cE Collector (Vo) 


[5] Emitter (GND) 


Pin One 


248 (6.30) 





<— 388 (9.86) 
400 (10,16) 


035 ( 89) 046 (1 22) 300 (7 62) 
040 (1.02) 082 (1 32) Typ 
é 
t 130 (3 30) 


280 (7 11) - 
380 (8 38) 160 (3 81) 


= poe 
D 130 (3.30) 


020( $1) 
4 030 ( 76) 180 (3.81) 





: wa! Lee 3° 109° 4 
014 ( 35) > L 100 (2 54) Typ 008 (.20) 
Typ ee 012(31) 
033 ( 84) Typ 


016(41) tL 
020( 51) 





Characteristics 
(T,=0 to 70°C unless otherwise specified, T,a=25°C typ.) 
Emitter Symboi Unit Condition 
Forward Voltage Ve 1.5 (s1.7) V ic=16 mA 
Breakdown Voltage Ver 25 V Ip=10 pA 
Reverse Current in 0.5(s10) pA Vp=5 V 
Capacitance Co 125 pF Va=0 V, f= 1 MHz 
Temperature Coefficient 
of Forward Voltage = AV; /AT,-1.7 mv/°C  Ip=16 MA 
Detector 
Supply Current Il-=16 MA, Vo Open; 
Logic Low lect 150 pA Voc=15 V 
Supply Current {=O MA, Vo open, 
Logic High lecy «0.01 ($1) pA Voc=15 V 
Output Voltage Ip=16 mA, 
Output Low Vec=4.5 V 
6N135 Vo. «0.1 ($0.4) V lo=t.1 mA 
6N136 Vo, (0.1 ($0.4) V lo=2.4 mA 
Output Current 
Output High lon 3(<500) nA l-=0 mA, 
Vo=Voc=5.5 Vv 
Output Current Ie=O mA 
Output High - don 0.01 (<1) pA Vo=Vec=15 V 
Current Gain Hee 150 Voz V, lo=3 mA 
Package 
Coupling Capacitance 
Input-Output Cig 0.6 pF f=1 MHz 
Current Transfer Ratio Ip=16 MA, Vo=0.4 V, 
6N135 CTR 16(27) % Voc=4.5 V, Ta=25°C 
6N136 CTR 35 (219) % 
Current Transfer Ratio [-=16 MA, Vo=0.5 V, 
CTR 7.5 % Voc=4.5V 


*TRIOS — TRansparent IlOn Shield 


SWITCHING TIMES 








——rt 
Yo 5V 
15V 
Vo 
——— | 
— —_— —>| | 





Pulse generator 
Z,=50 Q 
t,.t=5 ns 
duty cycle 10% 
ts100 Ls 









Delay Time (lp=16 mA, Voc=5 V, Ta=25°C) 


High - Low 
6N135 (RL =4.1 kQ) 
6N136 (R, =1.9 kQ) 
Low — High 

6N135 (R, =4.1 kQ) 
6N136 (R, =1.9 kQ) 








0.3 ($1.5) 
0.2 (<0.8) 





Output characteristics—6N135 
Output current versus output 
voltage (Ta=25°C, Vec=5 V) 











COMMON-MODE INTERFERENCE IMMUNITY 


Vom 




















Pulse generator 
Zo=50 Q 
t..4=8 ns 






Common Mode Interference Immunity 
(Vom=10 Vp.p, Voo=5 V, Ta=25°C) 


High (lp=0 mA) 
6N135 (R, =4.1 kW) CMy 
6N136 (R, =1.9 kW) CMy 


Low (lp=16 mA) 
6N135 (R,=4.1 kW) cM, 
6N136 (R, =1.9 KW) 













Vins 
Vins 






Vis 






Output characteritics—6N136 
Output current versus output voltage 
(Ta=25°C, Vec=5 V) 





8 0 12 Vi % 


=i 
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Optocouplers 


(Optoisolators) 





Permissible forward current of Permissible total power Forward current of emitting 
emitting diode versus ambient dissipation versus ambient diode versus forward voltage 
temperature temperature (Ta=25°C) 





0 
0 W 20 30 40 50 60 70 80°C 100 


—- |, 





Small signal transfer ratio Current transfer ratio (normalized) Output current (high) 
versus forward current versus ambient temperature versus ambient temperature 
(Voc=5 V, T,=25°C) (normalized to I-=16 mA, Vo=0.4 V, (Vo=Voec=5 V, I-=0) 


Voc=5 V, Ta=25°C) 











— — 6N 135 A 
—— 6N 136 i 
ot | | TT fof fo 
= 
Ton 
I" 
10° 
10°" 
|_| 
10°" Lee 
0 wl fT TT 
60 -40 -20 0 20 40 60 °C 100 -60 -60 -20 0 20 & 60 °C 100 
a I, —_e I, 
Delay times versus ambient Current transfer ratio (normalized) 
temperature (l-=16 mA, Voc=5 V, versus forward current (i-=16 mA, 
6N135: R,=4.1 kW, Vo=0.4 V, Vec=5 V, Ta=25°C) 


6N136: R,=1.9 kW) 





eae 
eee 


~60-40 -20 0 2 40 60 °C 10 


-T, 
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SIEMENS 


FEATURES 


¢ High Current Transfer Ratio, 800% 

* Low Input Current, 0.5mA 

¢ High Output Current, 60mA 

* Isolation Test Voltage, 2500 VAC min. 

© TTL Compatible Output, V,,=0.1 V 

® High Common Mode Rejection, 500V/usec. 
® Adjustable Bandwidth—Access to Base 

© Standard Moided Dip Plastic Package 

® Underwriters Lab File #E52744 


APPLICATIONS 

® Logic Ground Isolation-TTUTTL, 
TTL/CMOS, CMOS/CMOS, CMOS/TTL 

® EIA RS 232C Line Receiver 

© Low Input Current Line Receiver—-Long Lines, 
Party Lines 

¢ Telephone Ring Detector 

® 117 VAC Line Voltage Status Indication—Low 
Input Power Dissipation 

* Low Power Systems-—Ground Isolation 


DESCRIPTION 


High common mode transient immunity and very 
high current ratio together with 2500 VAC insulation 
are achieved by coupling an LED with an integrated 
high gain photo detector in an eight pin dual-in-line 
package. Separate pins for the photodiode and 
output stage enable TTL compatible saturation 
voltages with high speed operation. Photodarlington 
operation is achieved by tying the V., and V, 
terminals together. Access to the base terminal 
allows adjustment to the gain bandwidth. 


The 6N138 is ideal for TTL applications since the 
300% minimum current transfer ratio with an LED 
current of 1.6 mA enables operation with one unit 
load-in and one unit load-out with a 2.2 KQ pull-up 
resistor. 


The 6N139 is best suited for low power logic 
applications involving CMOS and low power TTL. A 
400% current transfer ratio with only 0.5 mA of LED 
current is guaranteed from 0°C to 70°C. 


Caution: 

Due to the small geometries of this device, it should be 
handled with Electrostatic Discharge (ESD) precautions. 
Proper grounding would prevent damage further and/or 
degradation which may be induced by ESD. 


6N138 
6N139 


LOW INPUT CURRENT, HIGH GAIN 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


248 (6.30) 
260 (6.60) 


je —— 388 (9.86) 
400 (10,16) 


035 (.89) 
040 (1.02) 


048 (1.22) 
mM 052 (1.32) 


190 (3.30) 


280 (7.11) 180) (3.81) 


330) (8.38) 


ay 
130 (3.30) 

020 (51) soRet 

4 030 ( 76) _—— 


j t 
014 (.35) 4 L 100(2 54) Typ 008 (.20) 
Tyo. 


ET (13384) Typ 012(.31) 
016(.41) 
020(.51) 





Maximum Ratings 
Reverse Input Voltage .........ccccccccscseecccecueeceteeenseceeereeeeneen 5V 
Supply and Output Voltage, Veg (pin 8-5), Vp (pin 6-5) 
GINF3B 28 3 rok cote arts St eens lee teeth -0.5to7V 
GNSS 25h teria cc attach aie aie eens -0.5 to 18 V 
Emitter-Base Reverse Voltage (pin 5-7) ........cceceeseseeseneees 0.5V 
Average Input Current ........ccecccsecceereessenecseeeseceaeenecneenaes 20 mA 
Peak Input Current... cc cccccccssscssseeseesssccsteeectseeseeeeaeenaes 40 mA 


(50% Duty Cycle-1 ms pulse width) 
Peak Transient Input Current 


(TOS1 USEC, 300 PPS os ec ceceecseecteceseeceeeeteeeeeestecneeeees 1.0A 
Output Current Io (PIN 6) oe eects eseereeteteetseteeceeeneeees 60 mA 
Derate linearly above 25°C, free air temperature at 0.7 mA/PC 
Input Power Dissipation 0.0... ccc ccescessceteecseseceteeeeeeees 35 mW 
Derate linearly above 50%, free air temperature at 0.7 mW/°C 
Output Power Dissipation .............ccccccesecessscseeeesessntees 100 mW 
Derate linearly above 25°C, free air temperature at 0.2 mA/°C 
Storage Temperature 0... ccc ccecceeeeeeeseeetaes ~55°C to +125°C 
Operating Temperature 2.00.0... ce eeeeectececeeteeee -55°C to +100°C 
Lead Soldering Temperature (t=10 S@C.) oo... eee eeeeees 260°C 
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Optocouplers 


(Optoisolators) 





Electro-Optical Characteristics (T,=0°C to 70°C, T,=25°C—Typical, unless 
















Device Min 


6N139 


Notes 


1. Derate linearly above 50°C free-air temperature at a rate of 0.4 mA/°C. 
2.. Derate linearly above 50°C free-air temperature at a rate of 0.7 mW/°C. 
. Derate linearly above 25°C free-air temperature at a rate of 0.7 MA/°C. 
. Derate linearly above 25°C free-air temperature at a rate of 2.0 mW/°C. 


Parameter 
Propagation Delay Time 








~ To Logic Low at Output toy, 
Propagation Delay Time 


“5 
nN 
“On 


To Logic High at Output tp. 


Common Mode Transient 
Immunity at Logic 

High Level (CM,,) Output 
Common Mode Transient 
Immunity at Logic © 
Low Level (CM,) Ouput 









otherwise specified). 















Ip=1.6 MA, Ri=2.2 KQ 


l-=0.5 mA, R,=4.7 KQ 
lp=12 mA, R,=270 Q 


l-=0.5 MA, RL=4.7 KQ 
Ip=12 mA, R,_=270 Q 






lp=1.6 mA, A, =2.2 KQ 
Rec=0/Vey/=10 Vp-p 


"Parameter____| Device | Min | Typ | Max | Units | Test Conditions Note 
Current Transfer Ratio (CTR).| 6N138 . | 300 .| 1600; | % | lp=1.6 MA, Vo=0.4 V, Veo=4.5 V 5,6 
ae 6N139 | 400 1600 % Ip=0.5 MA, Vo=0.4V, Vec=4.5V] 5,6 

500 2000 lp=1 6 mA, Vo=0.4 V, Voc=4.5 V 
Logic Low 6nizg | | 01 | 04 | Vt lp=1.6 MA, lo=4.8 MA, Voo=4.5 6 
Output Voltage (Vo,) 0.1 0.4 V lp=1.6 MA, lo=8 MA, Voc=4.5 V 6 

0.15 0.4 Ip=5 mA, Io=15 mA, Vec=4.5 V 
0.25 0.4 \p=12 mA, I9=24 mA, Voc=4.5 Vv 

Logie High Penrss |__| 01 | 260 | wa | =0mA VorVece7V 6 
Output Current (lox) | enisa | | 0.05 | 100 | HA | 20 MA, Vo=VecH18V 6 
Logic Low Supply 0.2 1.6 mA Ip=1.6 MA, Vo=OPEN, Vec=18 V 6 
Current (lect) 
Logic High Supply 10 pA lp=0 MA, Vo=OPEN, Vec=18 V 6 
Current (lecu) 
input ForwardVohage WF) | |__| +4 | 17 | V__| fet mA TandB%C 
Input Reverse Breakdown 5 V Ip=10 pA 
Voltage (BVp) 
Temperature Coefficient -1.8 mv/°C Ip=1.6 MA 
of Forward Voltage 
input Capacitance (Gx) |__|] ® | | pF _| fei MH, = 
Input-Output Insulation 1.0 pA 45% Relative Humidity, Ta=25°C 7 
Leakage Current (I-0) t=5g, V1.9=3000 VDC 
Resistance (Input-Output) 1012 Q Vip=500 VDC 7 
(Rio) 
Capacitance (Input-Output) pF f=1 MHz 7 
(C.0) 
Switching Specifications (T,=25°C) 









. DC current transfer ratio is defined as the ratio of outpput collector current, lo, to the forward LED input current, I; times 100%. 
. Pin 7 open. 
. Device considered a two-terminal device: pins 1, 2, 3 and 4 shorted together and pins 5, 6, 7 and 8 shorted together. 
. Using a resistor between pin 5 and 7 will decrease gain and delay time. 
. Common mode transient immunity in logic high level is the maximum tolerable (positive) dV.,,/dt on the leading edge of the 
common mode pulse, Vey, to assure that the output will remain in a logic high state (i.e. V9>2.0 V) common mode transient 
immunity in logic low level is the maximum tolerable (negative) dV,,,/dt on the trailing edge of the common mode puse signal, 
Vom, to assure that the output will remain in a logic low state (1.e. Vo<U.8 V). : : : 
in applications where dv/dt may exceed 50,000 V/us (such as state discharge) a series resistor, Roc should be included to 
protect | from destructively high surge currents. The recommended value is Rec=_IV_ kQ. 

0.15 Ip (mA) 


OODONONAAW 


10. 


6N 138/139 
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BRT11/12/13 


SITAC® AC SWITCHES 
OPTOCOUPLER 


SIEMENS 


FEATURES 

® Vorm=400 to 800 V 
* Irrams=300 mA 

© dv/dt,,210,000 V/us 


Electrically Insulated Between Input and 

Output Circuit 

Microcomputer Compatible—Very Low Trigger 

Current 

Trigger Current: 

— BRT11/12/13 H, <2 mA 

- BRT11/12/13 M, <3 

Options Available: 

~- Option 1-Per VDE 0884 

- Option 6-Leads with 0.4" (10.16 mm) 
Spacing 

— Option 7-Lead Bends for Surface Mounting 

DIP-6 Package 

Underwriters Lab File #E52744, 

Code Letter “J” 


Maximum Ratings (T)j=25°C unless otherwise specified) 
Input Circuit 


Reverse Voltage oo... ccccecccecsecseesescsetsecsetteecseseeeeserees 6V 
Continuous Forward Current ...0....00.ccccccecceseeeeees 20 mA 
Surge Forward Current, tS10 PS wo. cceeeeeeesereees 15A 
Maximum Power Dissipation 0.0.0.0... 30 mW 
Output Circuit 
Repetitive Peak Off-State Voltage 

BRA Vieceate terest tne Re anole otal Lee Nein ae ea 400 V 

BRIM 2 at hice coctccuea cnt test ht cian, ee GNd tek 600 V 

BRD Site. ceu vis aviv act isete acta dotentndiien hs 3 800 V 
RMS On-State Current occ ccceecrscesersens 300 mA 
Single Cycle Surge Current (50 HZ) ......cccccccceeeeeees 3A 
Maximum Power Dissipation 0.00.00... eee 600 mW 
AC Switch 
Insulation Test Voltage 

Between Input/Output Circuit 

(Climate per DIN 40 046, Part 2, Nov. 74) ....... 5300 VDC 
Reference Voltage per VDE 0110b 

(Insulation Group C) 0... eee 500VAC 24/600 VDC 
Creepage Distance (input/output circuit) ............28.2 mm 
Clearance (input/output Circuit) cece 7.2mm 


Creepage Tracking Resistance 
per DIN IEC 112/VDE 0303, 


DAME Dns cAisven ceervennts 175 Group Illa per DIN VDE 0109 
Insulation Resistance 

Vig=D0O-Vi TaH2S°C aise cidsartencnctetinionaleen 10'2Q 

Vig =B00V FST O08 Cis) ctor npterea cd asehd oenaetins 109 
Humidity Category (DIN 40 040) ooo. cccccesenecreereeee F 
Maximum Power Dissipation wc eee 630 mW 
Operating Temperate Range ...............4. -40°C to +100°C 
Storage Temperature Range..............00. ~40°C to +150°C 





pino 


-335 (8.50) | 
.343 (8.70) 
039 
(1.00) 
min. 


i 


4 


typ. 





Package Dimensions in Inches 


D. 


f 


130 (3.30) 
138 (3.50) 


t 


.031 (0.80) 
min. 


.018 (0.45) 23 LL —>| | |<-.031 (0.80) 
022 es .035 (0.90) 


100 (2.54) typ. 


DESCRIPTION 


The BRT 11/12/13 are AC switch optocouplers without zero 


(mm) 


ne Anode [1] 





q_.300 (7.62), | 
typ. 





Oo 
18 wp. / 


.010 (.25) typ. 


t 


.114 (2.90) 
.130 (3.30) 


300 (7.62) 
347 (8.82) 





Optocoupiers 
(Optoisolators) 


voltage detectors consisting of two electrically insulated lateral 
power ICs which integrate a thyristor system, a photo detector 
and noise suppression at the output and an IR GaAs diode at 


the input. 


Characteristics (Tj=25°C, unless otherwise specified) 


Symbol! 
Input Circuit 
Forward Voltage Ve 
Reverse Current lp 
Thermal Resistance!) 
Junction to Ambient Rina 


Output Circuit 

On-State Voltage Vr 
Off-State Current Ip 
Holding Current ly 


Critical Rate of Rise 
Off-Stage Voltage 


dv/dt,, 1000 


dv/dt,, 5000 


On-Stage Voltage  dv/dt,, 
Voltage at Current 
Commutation dv/dterg 
Ty=25°C, 
dv/dterg 
T y=80°C, 


Thermal Resistance 
Junction to Ambient Rinua 
Package 
Trigger Current 
Type H 
Type M 
Input-Output 
Capacitance 


ler 


Cio 
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1.1 
10 
750 
2.3 
0.5 100 
80 500 
8 
10,000 
5000 
125 
2.0 
3.0 
2 


Min. Typ. Max. Unit 


V 
pA 


KW 
V 
pA 
HA 
Vips 
V/us 


Alus 


KW 


mA 
mA 


pF 


Condition 


lp=1 0 mA 
Vp=6 V 


lr=300 mA 
Ty SOOO. Vaca 
Vp=10 V 


Tj=25°C, 
Vp=0.67 Vorm 
T)=80°C, 
Vp=0.67 VpRM 
V/us 

Vp=0.67 Vorm 
di/dtggS15 A/ms 
V/ps 


di/dtgrgS15 Alms 


Vp=10 V 
Vp=10 V 


VR_=0, X=1 Khz 





Typical trigger delay time Typical off-state current 
tya=t (Ip/leosec), Vp=200 V, Parameter: qT, |,=f (T,), V)=800 V, Parameter: T , 
10° $1C00005 


$1€00006 





ie 


r 
e 4 —__ \_t._--4-_-4_—_4- 4d eee 
Re ss 
Ee ees 
C—O 
es 


FE 
NL 
aa 


— 
oad 
= 
ww 
RN 
| 
a 
— 
a 
a 
— 
an 
| 
@ 





« 





1, Me rasec 


Power dissipation—for 40 to 60 Hz line operation Pulse trigger current 
Prat (rans lemvef (tp) len ormalized to |,, referring to 
tp $1 MS, Vop=220 V, f=40 to 60 Hz typical 
0.6 $1c00007 10 $1c00008 
mA 















a ll 
a 
ATE 
UL Al 
PNET TET 
NET TL 
aN 
el 
PLT A 


10° 5 1 5 ys 10° 





7 





——e» f 
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SIEMENS 


FEATURES 

* Vorm=400 to 800 V 
* lyRams=300 mA 
dv/dt,,210,000 V/us 


e 


Electrically Insulated Between Input and 

Output Circuit 

Microcomputer Compatible—Very Low Trigger 

Current 

Trigger Current: 

— BRT21/22/23 H, <2 mA 

— BRT21/22/23 M, <3 

Options Available: 

— Option 1-Per VDE 0884 

— Option 6—-Leads with 0.4" (10.16 mm) 
Spacing 

— Option 7-Lead Bends for Surface Mounting 

* DIP-6 Package 

Underwriters Lab File #E52744, 

Code Letter “J” 


Maximum Ratings 
(Tj=25°C unless otherwise specified) 


Input Circuit 

Reverse Voltage oo... cece cceccccssccteteeeetesecseeneseeesaeees 6V 
Continuous Forward Current .........0cccccccceceeeees 20 mA 
Surge Forward Current, t$10 US ooo. cece 15A 
Maximum Power Dissipation .....0...00.cccccce ees 30 mW 


Output Circuit 
Repetitive Peak Off-State Voltage 


BRE 2 sscwSercavcven tet ics ex fasticea dP resaasiec odds eeteddinned ats cetees 400 V 

BRI: i sniter atiteteetslei snd cistesciteatinas eae eet 600 V 

BRIS stan sett tectan heel cone dire hd aed i tel 800 V 
RMS On-State Current ......cc ccc ececsseeseceeeeeseseeeenes 300 mA 
Single Cycle Surge Current (50 HZ) oo... cceecceessesees 3A 
Maximum Power Dissipation ..0....0ccccccccceeeces 600 mW 
AC Switch 


Insulation Test Voltage 

Between Input/Output Circuit 

(Climate per DIN 40 046, Part 2, Nov. 74) .....5300 VDC 
Reference Voltage per VDE 0110b 


(Insulation Group C) 0. 500VAC 44/600 VDC 
Creepage Distance (input/output circuit) ............ 28.2 mm 
Clearance (input/output circuit) 00. ee 7.2mm 
Creepage Tracking Resistance per DIN EC 112/VDE ...... 

0303, part 1... 175 Group Illa per DIN VDE 0109 
Insulation Resistance 

VigS5OOV. Tye 25°O. eee wi.ca ol guisetahetcnatindlts 10'29 

Vig=500 V, Ty=100°C ooo cecccccescteteteteseesteesteees 1017 Q 
Humidity Category (DIN 40 040) oo. cceeeeeseeteteneetee F 
Maximum Power Dissipation .......0...c.cccccccee eee 630 mW 
Operating Ternperate Range ................. -40°C to +100°C 
Storage Temperature Range ................5 -40°C to +150°C 


BRT21/22/23 


SITAC® AC SWITCHES 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 










.248 (6.30) 






.935 (8.50) 
343 (8.70) 
































typ™ 0310.80) 114 (2.90) 
pee —»| |e010 (.25) typ. 130 (3.30) 
—»| ||—<.031 (0.80) | 
weg JL | anaes L_smogy 
100 (2.54) typ. 





DESCRIPTION 

The BRT21/22/23 are AC switch optocouplers without zero 
voltage detectors consisting of two electrically insulated lateral 
power ICs which integrate a thyristor system, a photo detector 
and noise suppression at the output and an IR GaAs diode at the 


input. 


Characteristics (T =25°C, unless otherwise specified) 


Symbol Min. Typ. Max. Unit Condition 
Output Circuit 
On-State Voltage Vr 23 V ly=300 mA 
Reverse Current lp 7 30. BA Ty =25°C, Vorm 
Ip 12 100 pA Ty =100°C, Vorm 
Holding Current I 80 500 pA Vp=10 V 
Critical Rate of Rise 
Off-Stage Voltage  dv/dt,, 1000 Vius = Ty=25°C, 
Vp=0.67 Vor 
dv/dt,, 5000 Vitus = Ty=80°C, 
Vp=0 67 Vorm 
Voltage at Current 
Commutation dv/dteorg 10,000 V/us 
Ty=25°C, 
Vp=0.67 Vorm: 
di/dtegs15 A/ms 
dv/dterg 5000 V/s 
Ty=80°C, 
Vp=0.67 Vor, 
di/dt,,g<15 A/ms 
On-Stage Voltage  dv/dt,, 8 Alus 
Thermal Resistance 
Junction-Ambient  Ringa 125 KW 
Package 
Trigger Current ler 
Type H 2.0 mA Vp=10 V 
Type M 3.0 mA Vp=10 V 
Input-Output 
Capacitance Cio 2 pF V_=0, x=1 Khz 
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Optocouplers 


(Optoisolators) 





Trigger delay time (typ.) 


tya=f (le/letasec), Vp=200 V, Parameter: Ty 


$1C90010 










TNC sii he ac m4 
TRE | poor} 
PNR mani 
AER 

OU lll 


=e 
LUT SSS 
SS 
5 10 


10° 5 10 
—— Te Herasec 


Static inhibit voltage limit (typ.) 
VoinHmin=f (Irlrasec), parameter: T, 









10° 


2 


Off-state current (typ. 
Ip=f (Ty), Vp=800 V, Parameter: T, 


S1co001t 










0 ee 
pA R= 
5 as EN SA) CL] FE EE Re ae Ge ee 
a mas aaa ed OR es 
| sewn er 
wl oetr || 
— Fae ae a ae a 
a ls el a? CE BE EE Gees PE 

5 — fe — aed DE ee 
= am as ee ee ee 

Yr il 7 | J tT tT 7 7 
a 5 ao 


—-/, 


erage 


Input characteristics (typ.) 


Power dissipation, 40 to 60 Hz 
line operation, P.1=f (lraus) 


SICooe09 


0.6 


0 100 200 «mA 


——> Trans 


Output characteristics (typ.) 
lr=f (Vz), parameter: Ty 





300 


; J l-=f (Ve), parameter: Ty 
SITAC zero voltage triggered only in 
hatched area below T, curves 





SICOOO12 3 















a SSS Sa 
7 Si ee 
VoINH min T ; | [| | YY = 
ee ee ee se ee 
| my | 
102 jp 7100" pd 
1 {ft —_} 
a ee Se ee 
ee ee We ae 
a 
5 t——+—_ +} 
ee es | ee 
eve aes We | ae | 
| rete ri 
5 10 r i ; 0 1 2 3 Vb 


—— |, 


I Terasee Y, 





Current reduction lraus=f(Tpin 5) Rihg-PIN 5=16.5 K/W 
Thermocouple measurement must be performed 
potentially separated to A1 and A2. Measuring 
junction near to case as possible. 


Current reduction Itays=f(Ta), Rinya=125 
K/W SITAC switch soldered in PCB or base 
plate 


$1€00003 SICOG004 
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SIEMENS 


FEATURES 


* High Current Transfer Ratio 

CNY17-1, 40 to 80% 

CNY17-2, 63 to 125% 

CNY17-3, 100 to 200% 

CNY17-4, 160 to 320% 

Breakdown Voltage, 5300 V 

Field-Effect Stable by TRIOS* 

Long Term Stability 

Industry Standard Dual-in-Line Package 
Underwriters Lab File #E52744 

Option 1: QNDE #0884, add -X001 suffix 


DESCRIPTION 

The CNY 17 is an optically coupled pair consisting 
of a Gallium Arsenide infrared emitting diode 
optically coupled to a silicon NPN phototransistor. 


Signal information, including a DC level, can be 
transmitted by the device while maintaining a high 
degree of electrical isolation between input and 
output. 


The CNY17 can be used to replace relays and 
transformers in many digital interface applications, 
as well as analog applications such as CRT 
modulation. 


Maximum Ratings (T ,=25°C) 


Emitter 

Reverse Voltage oo... cccsccsseseetenseseeseteecteeeeneeeeeees 6V 
Forward Current .......cccccccccecseesseceeerecsecseeneeneetaees 60 mA 
Surge Current (tS1OpS) ooo. ceccccsecteeteeeeeeeeees 25A 
Power Dissipation ......0...ccccccccccccceecsseceetesesentees 100 mW 
Detector 

Collector-Emitter Breakdown Voltage ............0..005. 70V 
Emiter-Base Breakdown Voltage ............cc cece 7V 
Collector Current .......0..0ccc ccc eect ceeseceteteteeeteees 50 mA 
Collector Current (t <1 MS) vo... ct eceeeeees 100 mA 
Power Dissipation .......0....cccccceeeccescsceeseseeseeeeess 150 mW 
Package 


Isolation Test Voltage (Between emitter & 
detector referred to climate DIN 40046, 


part 2, NOV. 74) vocccccecccccsesssesestesesneetseeees 5300 VDC 
Creepage Distance oo... ccc cccsecseeeseeeeeteeneeees 27 mm 
Clearance Distance ..........cccececcsceesseeeesssteee saneees >7 mm 
tsolation Thickness between 

Emitter and Detector .........cccccccsccccteeeeees 20.4 mm 
Comparative Tracking Index per DIN IEC 112/ 

VDEO303). Part |, ccccctivscusisencecivsinesicasesrss cavteacecves 175 
Isolation Resistance 

Vig=500 V, Tys25°C oo ceeccceccccesestesesstseeeseesenens 10!2Q 

Vig 500 V, Ty 100°C oocccccccc ccc cette 1010 
Storage Temperature .2....... cece -55°C to +150°C 
Operating Temperature .......0...... ce -55°C to +100°C 
Junction Temperature 00.0.0. ccccececsesseceeeereeerens 100°C 
Soldering Temperature (max . 10 s, dip soldering: 

distance to seating plane 21.5 mm) ..............0.. 260°C 





CNY17 SERIES 


TRIOS® PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


Pin One 


Anode [1] 
248 (6.30) 








335 (8.50) 
.343 (8.70) 


' 


eg = 800 (7.62) | 
typ. 
.130 (3.30) 


4-138 (3.50) 


— 4 18° typ. / 
~ .120 (3.05) 
.032 (0.80) .010 (.25) 130 (3.30) 


min. “014 (.35) 
om | 7 ae | |___.300 (7.62) 


.022 (0.55) 347 (8.82) 
100 (2.54) typ. 





Optocoupters 
({Optoisolators) 


Characteristics (T,=25°C) 


Symbol Unit Condition 
Emitter 
Forward Voltage Ve 1.25 (<1.65) V lp =60 mA 
Breakdown Voltage  Vgr 26 V Ip = 10 pA 
Reverse Current lp 0.01 (<10) WA Va =6V 
Capacitance 25 pF Ve = OV,f =1 MHz 
Thermal Resistance = Rinjamb 750 KW 
Detector 
Capacitance Cog 5.2 pF Voge =5 V, f =1 MHz 
Cop 6.5 pF Ves = Vf =1 MHz 
Ces 75 pF Ves =5 V, f =1 MHz 
Thermal Resistance = Rinjamp 500 KW 
Package 
Collector-Emitter Ip = 10 mA, 
Saturation Voltage Vcgsa 0.25(<0.4) V Ic=2.5 mA 
Coupling Capacitance Co 0.6 pF 


*TRIOS—TRansparent lOn Shield 
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Current Transfer Ratio and Collector-Emitter Leakage Current 
by dash number (T,=25°C) 











fee cA 


40-80 | 63-125 | 100-200 | 160-320 
30 (>13) | 45 (>22) | 70 (>34) | 90 (>56) 


Linear Operation (without saturation) 
lr RL=75 Q 


lolle at Vog=5 Vv 
(lg=10 mA) 

lofle at Vog=5 V 
(lp=1 mA) 
Collector-Emitter 


Leakage Current 
(Vce=10 V) (IcEo) 

























Load Resistance 





Turn-On Time 






Rise Time 
Turn-Off Time 
Fall Time 








F 1KQ 

















Turn-On Time toy 






Rise Time 
Turn-Off Time torr 


Fall Time 
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Current transfer ratio versus 
diode current (T,=-25°C, V.-=5 V) 
% \A=f (Ie) 
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Current transfer ratio versus 
diode current (T,=0°C, V.~<=5 V) 
"a l/l -=f (1,) 
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Current transfer ratio versus 
diode current (T,=25°C, V,.,~=5 V) 
Y lo/le=f (Ie) 
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CNY17 


Current transfer ratio versus Current transfer ratio versus Current transfer ratio versus 
diode current (T,=50°C) V,.=5 V diode current (T,=75°C) V.-=5 V temperature (|,=10 mA, V.<=5 V) 
% Io/l-=f (T) 
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Transistor characteristics (B=550) Output characteristics 
CNY17-3, -4 |.=f(Vog) (Ta=25°C, 1-=0) CNY17-3, -4 (T,=25°C) IC=f(V,) 








Optocoupiers 
(Optoisolators) 





Collector emitter off-state current Saturation voltage versus collector Saturation voltage versus collector 
loeo=t (V, T) (T,=25°C, |-=0) current and modulation depth current and modulation depth 
Vo CNY17-14 Vogca=f (Ic) (Ta=25°C) CNY17-2 Vogsa=f (Ic) (Ta=25°C) 
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———» I, 





























10°? 















|_| tibet 
Te 

















CNY17 


Saturation voltage versus collector 


current and modulation depth 
CNY17-3 Vocca=f (le) (Ta=25°C) 
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Permissible power dissipation 
transistor and diode P..,=f (T,) 















Saturation voltage versus collector 
current and modulation depth 
CNY17-4 Vocsat=f (le) (T,=25°C) 
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Permissible forward current 
Piast (T,) 
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Permissible pulse load 
D=parameter, T,=25°C, |,=f (t,) 
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Transistor capacitance 
C=f(Vo) (T,=25°C, f=1 MHz) 
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CNY17 


SIEMENS 


FEATURES 

® High Current Transfer Ratio 
CNY17F-1, 40-80% 

CNY17F-2, 63-125% 

CNY17F-3, 100-200% 
CNY17F-4, 160-320% 
Breakdown Voltage, 5300 Volt 
High Collector-Emitter Voltage 
Vue =70V 

No Base Terminal Connection for Im- 
proved Common Mode Interface Immunity 
Field-Effect Stable by TRIOS* 

Long Term Stability 

Industry Standard Dual-in-Line Package 
Underwriters Lab File #£52744 

Option 1: VDE #0884, add -X001 suffix 


DESCRIPTION 


The CNY17F is an optocoupler consisting of a 
Gallium Arsenide infrared emitting diode 
optically coupled to a silicon planar 
phototransistor detector in a plastic plug-in DIP- 
6 package. 


The coupling device is suitable for signal 
transmission between two electrically separated 
circuits. The potential difference between the 
circuits to be coupled is not allowed to exceed 
the maximum permissible reference voltages. 


in contrast to the CNY 17 Series, the base 
terminal of the F type is not connected, resulting 
in a substantially improved common-mode 
interference immunity. 


CNY17F SERIES 
PHOTOTRANSISTOR 

NO BASE CONNECTION 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


.248 (6.30) 


335 (8.50) 
343 (8.70) 


.039 sg —-300 (7 
(1.00) : 
min. t | bis 
.130 (3.30) 

4-138 (3.50) 


t 


120 (3.05) 
130 (3.30) 


a te yo, / 
032 (0.80) .010(.25) 
min. | 014 (.35) 


ne ow. L_| i+: (050) be 0007-62 
: , .100 (2.54) typ. 


347 (8.82) 
Maximum Ratings (T ,=25°C) 





Emitter 

Reverse: VOlAGS is. isiec send ata lecretaaa lane patents 6V 
DG Forward: CUITENt. :cc52cis0 22 des Aeathce deshos sesecb ic paborosvssastvoethueceretecdeees eed 60 mA 
Surge Forward Current (tS 1OMS) o.oo cece ccccecscecesteserseventeceesuserese 2.5A 
Total Power Dissipation .0.....00.c cc ccccccccscecccssccsececesesesesesssecntsensasenes 100 mW 
Detector ; 
Collector-Emitter Breakdown Voltage ........0.ccccccccccccececeee sees steetnsueeneees 70V 
Collector Current i.e esecce jess Sak ris Heats aa castes od satonty hu. nats paeeavabsderaaiceaeainss 50 mA 
Collector: Current™ (tS VMS): 4s.cc hii Gectstaci ces ceissepudeacs socas cpnedeebaeaeess 100 mA 
‘Total’ Power: DISSIPALON 5. .ci.. sis noted hee acectia nsathveecideanargueaneteaten’ 150 mW 
Package 


Isolation Test Voltage between emitter 
and detector referred to standard 


Climate 23/50 DIN 50014 oo. ec ccceecseeterteeseeeescsnseseeseseseeseesees 5300 VDC 
Leakage: Paths: sscecssssesstassesctessereunca re iias ad eeanties aaveree Real soisseslateatos >8mm 
ALG PAU soes vatesiateeshesesnsnestetinhcasestdreancioed Meter ter ctera anna aouetsuceana Olas >7.3mm 
Comparative Tracking Index per DIN IEC 112/ 

VDE:O303) paitt Wesco) diccc hee cons ceehad clei eey ies editors 175 
Isolation Resistance (Vyq = 500 V) oo. .eccececcetecstecereteestteteseeeeneeneeceess 10'Q 
Storage Temperature Range oo... ccccceceteeesteetssseeenseseniens -55 to +150°C 
Ambient Temperature Range oo... ecccceeccecseteceeeeeeseeeesenseees ~55 to +100°C 
JUNCHION TEMPErAtUre oo... cc ccccccsscsecsccseeecsesessecessecessseccenssntsssensaseravenaes 100°C 
Soldering Temperature (max. 10 s, dip soldering: : 

distance to seating plane 21.5 MM) oo... ccccccccseessecestessssssscssssesseees 260°C 

Characteristics (T,;=25°C) 

Symbol Unit Condition 
Emitter 
Forward Voltage Ve 1.25 (<1.65) V |-=60 mA 
Breakdown Voltage Ver 26 V IR=10 HA 
Reverse Current lp 0.01(<10) pA Va=6 V 
Capacitance Co 25 pF VpR=0 V, f=1 
MHz 
Thermal Resistance Rinua 750 KW 
Detector 
Capacitance Coe 5.2 pF Voe=5 V, f=1 
MHz 
Thermal Resistance Rha 500 KW 
Package 
Collector-Emitter le=10 mA, 
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Optocouplers 


(Optoisolators) 





Current Transfer Ratio (Ic/Ip at Vog=5 V, 25°C) 
and Collector-Emitter Leakage Current by dash number 


eee ee ee 


63-125 | 100-200 | 160-320 | % 
30 (>13) | 45 (>22) | 70 (>34) | 90 (>56) 


Linear Operation (without saturation) 




















lc/le at Voe=5 V. 
(\p=10 mA) 

lo/le at Vog=5 V 
(lp=1 mA) 
Collector-Emitter 


Leakage Current 
(Veg=10 V) (Igo) 









lp R,_=75 Q 
— + Vog25 V 
Ie 
47Q 


lp=10 mA, Vec=5 V, Ta=25°C 










Load Resistance 
Turn-On Time 
Rise Time 
Turn-Off Time 
Fall Time 





Cut-Off Frequency 


Switching Operation (with saturation) 


le 1KQ 
gg OE ee”) Vec=5 Vv 













-1 -2 and -3 -4 
(l-=20 mA) | (l,=10mA) | (I,=5 mA) 





Turn-On Time ty, 
Rise Time 
Turn-Off Time tog, 


Fall Time 
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Current transfer ratio versus 
diode current (T,=-25°C, V,,.=5 V) 
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Current transfer ratio versus 
diode current (T,=0°C, V,,=5 V) 
‘ \/l-=f (|) 
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Current transfer ratio versus 
diode current (T,=25°C, V,,=5 V) 
mi \/l=f (Ip) 
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CNY17F 


Current transfer ratio versus 
diode current (T,=50°C) V,,-=5 V 
rate! =f (Ip) 
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Output characteristics 
CNY17F-2, -3 (T,=25°C) IC=f(V.<) 




















Saturation voltage versus collector 
current and modulation depth 
VCNY17F-1 Vee sa=f (Ie) (Ta=25°C) 
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Current transfer ratio versus Current transfer ratio versus 
diode current (T,=75°C) V.-=5 V temperature (|,=10 mA, Vo-=5 V) 
% % \/l-=f (T) 
103 =oeee 
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Collector emitter off-state current 
lceo=t (V, T) (T,=25°C, |-=0) 
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Saturation voltage versus collector 
current and modulation depth 
y CNY1I7F-3 Voesa=f (1c) (Ta=25°C) 
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Saturation voltage versus collector 
current and modulation depth 
CNY47F-2 Voccu=f (Io) (T,=25°C) 










































CNY17F 


Saturation voltage versus collector 
current and modulation depth 
CNY17F-4 Voc.a=f (lo) (Ta=25°C) 


Permissible forward current diode 
\=f (Ta) 
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_ Permissible pulse load 


D=parameter, T,=25°C, |-=f (t,) 
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Transistor capacitance 
C=f(Vo) (T,a=25°C, f=1 MHz) 
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Permissible power dissipation 
transistor and diode P,,,=f (T,) 





CNY17F 


SIEMENS 


FEATURES 


* CTR Minimum 

H11A1, 50% 

H11A2/H11A3, 20% 

H11A4, 10% 

H11A5, 30% 

Withstand Test Voltage, 5300 VDC 

Coupling Capacitance, 0.5 pF 

Underwriters Lab File #E52744 

VDE Approval #0884 (optional with Option 1, 
add -X001 suffix) 


DESCRIPTION 


The H11A1 thru H11A5 are industry standard 
optocouplers, consisting of a GaAs infrared LED 
and a silicon phototransistor. These optocouplers 
are constructed with a high voltage insulation, 
double molded packaging process which offers 
7.5 KV withstand test capability. 


Maximum Ratings 


Emitter 
Reverse Voltage ......ccccecccesssescnssensessscsescsesesssenesseetenes 3V 
Continuous Forward Current ..0......ccceeeeeneeetees 60 mA 
Power Dissipation at 25°C o.....ccccccsscceecseeeees 100 mW 
Derate Linearly from 25°C ooo... eccceeseteeeees 1.33 mW/°C 
Detector 
Collector-Emitter Breakdown Voltage, BVcgo ........ 30 V 
Emitter-Collector Breakdown Voltage, BVEco «..... eee 7V 
Collector-Base Breakdown Voltage, BVogo «0... 70V 
Power Dissipation at 25°C oo... cece 150 mW 
Derate Linearly from 25°C oo.....cccceceeceeteesees 3.3 mMW/°C 
Package 
Total Package Dissipation at 25°C 

(Emitter plus Detector) oo... cece ceeceeereens 250 mW 
Derate Linearly from 25°C ......ccccecesecetecesenes 3.3 mW/°C 
Withstand Test Voltage ........ccccesesecseneees Vio=5300Vde 


Between Emitter and Detector 

Referred to Standard Climate 

23°C/50%RH, DIN 50014 
Leakage Path DIN 57883,6.80 0.0.0.0... min. 8.2 mm 
Air Path, VDE 0883 6.80 ooo... ee min. 7.3 mm 
Tracking Resistance, Group Il! 

(KC>600 per VDE 110 § 6, 

Table 3 and DIN 53480/ 

VDE 0330, Part 1 


Vio =500.V #.ti8 eavibanntn Sladen hecs Rip=10"'Q 
Storage Temperature Range ................ -55°C to +150°C 
Operating Temperature Range ............... -55°C to +100°C 
Lead Soldering Time at 260°C oo... ccc 10 sec. 


H11A1 through H11A5 


PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


Anode [1] 
Ei 
Cathode 


NC [3 ] 


16 | Base 


ce Collector 
4 } Emitter 


Pin One ID. 
is 


248 (6.30) 
256 (6.50) | 


Eee 


| lat tet fe) 
335 (8.50) 
343 (8.70) 


(1.00) 


min. t ae 


.039 r 300 (7.62)__ | 


130 (3.30) 

} 138 (3.50) 
rn j 18° 
lyp 032 (0.80) 010 on 
min, | “O14 (.35) 


>} | |<-.031 (0.80) 
036 (0.90) lg _—___.300 (7.62) 
| } 


447 (8.82) 
Characteristics (T,=25°C) 


.120 (3.05) 
.130 (3.30) 


am 


018 (0.45) a 
022 (0.55) 





Symbol Min. Typ. Max. Unit Condition 
Emitter 
Forward Voltage Ve 11°4¢615 #V Ip=10 mA 
Forward Voltage 
(H11A5 only) Ve 114 $47 ~=V lp=10 mA 
Reverse Current Ip 10 pA Vpa=3 V 
Capacitance Co 50 pF Va_a=0 V, 
f=1 MHz 
Detector 
BVcEo 30 Vv Io= mA, 
Ip=O mA 
BVEco 7 Vv lg=100 HA, 
lp=0 mA 
BVcgo 70 V lo=10 pA, 
Ip=0 mA 
Collector-Emitter 
Leakage Current ceo 5 50 nA Voe=10V, 
lp=0 mA 
Collector-Emitter 
Capacitance 6 pF VoE=0 
Package 
DC Current Transfer Voe=10 V, 
Ratio CTR % Ir=10 MA 
H11A1 50 
H11A2, H11A3 20 
H11A4 10 
H11A5 30 
Collector-Emitter Ice=0.5 mA, 
Saturation Voltage Vcgsat 04 +V Ip=10 mA 
Capacitance Input 
to Output Cio 0.5 pF 
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Optocouplers 
({Optoisolators) 





Characteristics (T,=25°C)—continued 


Symbol Min. Typ. Max. Unit 

Switching Time 
ton, lott 3.0 HS 

Dielectric Leakage 
Current 
llo 3.3 
lio 47 
llo 40 
lo 5.7 S17 pAaccek) 


Figure 2. Normalized non-saturated and saturated 
CTR at Ta=25°C versus LED current 
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0.0 
1 1 10 100 
IF - LED Current - mA 
Figure 4. Normalized non-saturated and saturated 
CTR at Ta=70°C versus LED current 
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Figure 6. Collector-emitter current versus 
temperature and LED current 
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20 30 40 


Condition 
Re=100Q, 
Veg = 10V 
Ic =2mA 


RHs 50% 


1 min., 60 Hz 


$14.2 pAacypK) eae Vac(Pk): 


1 min., 60 Hz 
1 sec., 60 Hz 


1 sec., 60 Hz 
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<10 HAacams) Vio=4420 Vaccrms), 


$12 pAaciams) Vio=5304 Vaciams), 


NCTR - Normalized CTR NCTR - Normalized CTR 


iceo - Collector-Emitter -nA 


Figure 1. Forward voltage versus forward current 





VF - Forward Voltage - V 


10 100 


IF - Forward Current -mA 


Figure 3. Normalized non-saturated and saturated 
CTR at Ta=50°C versus LED current 


Normalized ito: 
Vce.= 10V, iF = 10mA, Ta Heo é 
CTResisat); Vce = 0.4V p 


2—| NCTR(SAT) 
ii NCTR 
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IF- LED Current -mA 


100 


Figure 5. Normalized non-saturated and saturated 
CTR at Ta=85°C versus LED current 
1.5 


Normalized = 


1.0 fevenee 
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IF - LED Current - mA 


Figure 7. Collector-emitter leakage current 
versus temperature 
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Ta- Ambient Temperature -°C 


H11A1 through H11A5 


NCTRcb - Normalized CTReb 


Normalized Photocurrent 


NHFE(sat) - Normalized 


Saturated HFE 


Figure 8. Normalized CTRcb versus LED current and 


temperature 
1.5 ; 
Normalized to: 
IF =10 mA 
Veb=9.3V 
1.0 “Ta = 25°C ry 
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Figure 10. Normalized photocurrent versus If and 
temperature 
10 


Normalized to: 
If = 10ma, Ta & 25°C 
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——+—— | Nib,Ta=25°C 
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Figure 12. Normalized saturated HFE versus base 
current and temperature 


Normalized to: 
Vce = 10V 
[b= 20KA 
Ta = 25°C 
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3 





1 10 100 1000 
Ib - Base Current - (A) 


Figure 14. Switching waveform 


IF 











Icb - Collector Base 
Photocurrent - yA 
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tpLH - Propagation Delay - 1s 


Figure 9. Collector base photocurrent versus LED 


current 
1000 


Ta = 25°C 


10 
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At 1 10 


IF - LED Current - mA 





100 


Figure 11. Normalized non-saturated HFE versus 


base current and temperature 


NHFE - Normalized HFE 


1 10 


Ib - Base Current - yA 


Normalized to: 





100 


1000 


Figure 13. Propagation delay versus collector 


load resistor 


- 1000 E Ta = 25°C, IF = 10mA 
Vec=5V, Vth=1.5V 
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Figure 15. Switching schematic 
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10 
RL - Collector Load Resistor - KQ 


F = 10 KHz, 
DF = 50% 


Ip = om 


RL 
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H11A1 through Hi1A5 


Optocouplers 
(Optoisolators) 


SIEMENS 


FEATURES 


* Current Transfer Ratio, 20% Min. 

¢ AC or Polarity Insensitive Input 

® Built-in Reverse Polarity Input 

Protection 

© I/O Compatible with Integrated Circuits 

* Industry Standard DIP Package 

© Underwriters Lab File #E52744 

VDE Approvals #0884 (Optional 
with Option 1, Add -001 Suffix) 


DESCRIPTION 


The H11AA1 is a bi-directional input 
optically coupled isolator consisting of two 
Gallium Arsenide infrared LEDs coupled to 
a silicon NPN phototransistor in a 6-pin DIP . 
package. The.H11AA1 has a minimum CTR 
of 20% and a CTR symmetry of 1:3 and is 
designed for applications requring detec- 
tion or monitoring of AC signals. 


Maximum Ratings 


Emitter : 
Continuous Forward Current ........c:ccceeee 60 mA 
Power Dissipation at 25°C ooo... cece 100 mw 
Derate Linearly from 25°C «ee 1.3 mW/°C 
Detector 

Power Dissipation at 25°C Ambient ......... 200 mW 
Derate Linearly from 25°C ........ eee 2.6 mW/°C 


Collector-Emitter Breakdown Voltage, BVcgo 30 V 
Emitter-Base Breakdown Voltage, BVego ........ 5V 
Collector-Base Breakdown Voltage, BVcgo ... 70 V 


Package 
Withstand Test Voltage «00.0... Vig=5300 Vac 
Between Emitter and Detector 
Referred to Standard Climate 
23°C/50%RH, DIN 50014 
Leakage Path DIN 45883, 6.80 ......... min. 8.2 mm 
Air Path, VDE 0883 6.80 .................. min. 7.3 mm 
Tracking Resistance, Group III 
(KC2600 per VDE 110 §6, 
Table 3 and Din 53480/ 
VDE 0330, Part 1 


Vio = 500 Vv se nee eeber ensue ere enee eee esse ener seen enone Rig=10!°Q 
Storage Temperature oi. ~55°C to +150°C 
Operating Temperature .............. -55°C to +100°C 
Lead Soldering Time at 260°C... 10 sec. 





H11AA1 


BIDIRECTIONAL INPUT 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


.335 (8.50) 
(343 (8.70) 


(1.00) 


<q .039 aq—-.300 (7.62)__ 
( typ. 
min. t 


.130 (3.30) 
4-138 (3.50) 


} 18° typ. 
ae a .120 (3.05) 


.082 (0.80) — we] fag -010 (.25) .130 (3.30) 


| min. “014 (.35) n 
018 (0.45 || [4.031 (0.80) 300 (7.62 
oe 08) a | 035 (0.90) 347 ae 


.100 (2.54) typ. 





Electrical Characteristics (T,=25°C) 


Parameter Min. Typ. Max. Unit Condition 
Emitter 
Forward Voltage, Ve 12 15 V Ip=t 10 mA 
Detector 
BVcEeo 30 V Io=1 mA 
BVego 7 V le=100 pA 
BVcgo 70 V I¢=100 pA 
IcEo 5 100 nA Vog=10 V 
Package 
VcEsat 0.4 Vv Ip=+ 10 mA, 
le =0.5 mA 
DC Current Transfer Ratio 20 % Ip=t10 mA, 
Veg=10 V 
Symmetry 
CTR at +10 mA 0.33 1.0 3.0 
CTR at- 10 mA 
Dielectric Leakage 
Current, lio RHs 50% 
Vio = 4420 Vaciras): 
1 min., 60Hz 3.3 10 HAaciRMs) 
Vio = 6250 Vacipk), 
1 min., 60 Hz 47 14.2 HAac(Pk) 
Vio = 5304 Vacirms): 
1 sec., 60 Hz 40 12 HAac(RMS) 
Vio = 7500 Vacipx), 
1 sec., 60 Hz Sf 7 HAac(Pk) 


NCTR - Normalized CTR NCTR - Normalized CTR IF - LED Forward Current -mA 


Iceo - Collector-Emitter -nA 


Figure 1. LED forward current versus forward voltage 
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VF -LED Forward Voltage - V 


Figure 3. Normalized non-saturated and saturated 
CTR at T,=50°C versus LED current 


1.5 


Normalized to: 


Vce = 10V, IF = 10mA, Ta = 25°C, 
CTRee(sat) Vee =0.4V | 


1.0 presnsennennnecanaennnens 
Ta = 50°C 
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Figure 5. Normalized non-saturated and 
saturated CTR at T,=85°C versus LED current 
1.5 
Normalizedito: 
Vee = 10V,JIF = 10mA, T4= 25°C 


| CTRee(sat) Vce = 0.4V 
1.0 ov pew aetaanananaes 





YO Ta 485°C 
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IF - LED Current - mA 


Figure 7. Collector-emitter leakage current versus 
temperature 





-20 0 20 40 60 80 100 
Ta- Ambient Temperature - °C 
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NCTR - Normalized CTR NCTR - Normalized CTR 


Ice - Collector Current - mA 


NCTRcb - Normalized CTReb 


Figure 2. Normalized non-saturated and satu- 
rated CTR at T,=25°C versus LED current 





1.5 ? 
Normalized to: 
Vce = 10V, IF = 10mA 
1.0 freer errretrerereerrrereene eg 
ais | Vee = 0.4V ¥ 
0.5 


0.0 
100 


IF - LED Current -mA™ 


Figure 4. Normalized non-saturated and saturated 
CTR at T,=70°C versus LED current 


Normalized to: 
Vce = 10V, IF =10mA 


Ta = 70°C 
—o— NGTRICAD 
CTR 


cornvifferce iN 





Optocouplers 
(Optoisolators) 


1 1 10 
jF-LED Current-mA 


Figure 6. Collector-emitter current versus 
temperature and LED current 


100 
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IF - LED Current- mA 


Figure 8. Normalized CTReb versus LED current 
and temperature 


1.5 1 
Normalized to: 
IF =10 mA 


Veb=9.3V 
1.0 “ 





100 


ns LED Current - mA 


H11AAt 


Figure 9. Collector base photocurrent versus LED 
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Figure 13. Propagation delay versus collector 
load resistor 


1000 Eta = 25°C, IF =10mA 
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tpLH - Propagation Delay - us 
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RL - Collector Load Resistor - KQ 


Figure 15. Switching schematic 


F = 10 KHz, Rp 
DF = 50% 


Vv = 


Ip = 10 mA —! 





Figure 10. Normalized photocurrent versus 








LED current 
~~ 10 : 
‘5 Normalized to: 
= If = 10ma, Ta = 25°C 
3 : 
oO : 
D> wcctesctiectissssssans desvawsteticonsansenag A ag oeosnanseaveisennins 
° 
<= 
a. 7 
8 4 'NIB-Ta=-20°C_ 
a i Nib ,Ta=25°C 
E Nib,Ta=50°C 
Nib, Ta=70°C 
z 01 g : . a 
“il 1 10 100 
If -LED Current - mA 
Figure 12. Normalized saturated HFE versus base 
current and temperature 
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SIEMENS 


FEATURES 
* CTR Minimum atl, = 1 mA 
H11B1, 500% 
H11B2, 200% 
H11B3, 100% 
* Withstand Test Voltage, 7500 Volt 
* Coupling Capacitance, 0.5 pF 
¢ Underwriters Lab File #E52744 
e 


VDE Approval #0884 (Optional with Option 1, 
add -X001 Suffix 


DESCRIPTION 

The H11B1/H11B2/H11B3 are industry standard 
optocouplers, consisting of a Gallium Arsenide 
infrared LED and a silicon phototdarlington. These 
optocouplers are constructed with a high voltage 
insulation, double molded packaging process 
which offers 7.5 KV withstand test capability. 


Maximum Ratings 


Emitter 

Reverse Voltage 0.0... cecccesseeereeescesetneeeseetertteteetees 3V 
Continuous Forward Current oo... cccccceeseeeeereereees 60 mA 
Power Dissipation at 25°C oo... eee 100 mW 
Derate Linearly from 25°C oo... ceeeseseeeereeee 1.33 mW/°C 
Detector 

Collector-Emitter Breakdown Voltage, BVogo «oo. eee 25V 
Emitter-Collector Breakdown Voltage BVgco .-. seers 7V 
Collector-Base Breakdown Voltage, BVego «eee 30V 
Collector-Current (Continuous) 0.0... Jilesets 100 mA 
Power Dissipation at 25°C occ cecccctcseereneerens 150 mW 
Derate Linearly from 25°C 0... cece 2.0 MW/C 
Package 

Withstand Test Voltage oo... cece Vio=5300Vdc 


Between Emitter and Detector 

Referred to Standard Climate 

23°C/50%RH, DIN 50014 
Leakage Path DIN 57883,6.80 ......... ee min. 8.2 mm 
Air Path, VDE 0883 6.80 0.0... cece ccc eee ceeeeees min. 7.3 mm 
Tracking Resistance, Group III 

(KC>600 per VDE 110 § 6, 

Table 3 and DIN 53480/ 

VDE 0330, Part 1 





V GS SOOV: wiiscesscasiveerechiads aedeie tte neviateice anche: Ri9=10"Q 
Total Package Dissipation at 25°C 

(LED plus Detector) .00.0.c cece cceecesseeeereees 260 mW 
Derate Linearly from 25°C o.o..cccscecccecseseteeeen 3.5 mW/°C 
Storage Temperature o.oo —55°C to +150°C 
Operating Temperature —55°C to +100°C 
Lead Soldering Time at 260°C were 10 sec. 





H11B1/H11B2/H11B3 


PHOTODARLINGTON 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


Pin One ID. 
248 (6.30) 
‘256 (6.80) 


fal rs 
aT TT | 


336 (8.50) 
343 (8.70) 


039 
(1.00) 
min. } 
130 (3.30) 
{ 138 (3.50) 


4. —- | 18° 
typ" yo 


032 (0.80) 
rnin. 


|| |-<- 031 (0.80) | 





010 (26 
S14 (35) 
300 (7.62) 
347 (8.82) 


018 (0.48) 
022 (0.55) 


Optocouplers 
(Optoisolators) 


Characteristics (T,=25°C) 


Sym Min. Typ. Max. Unit Condition 
Emitter 
Forward Voltage 
H11B1, B2 Ve 140615 V i-=10 mA 
H11B3 Ve 14°45 V l-=50 mA 
Reverse Current lp 10 pA Va=3 V 
Junction Capacitance Cy 50 pF Ve=0 V, f=1 MHz 
Detector 
BVceo 30 Vv Io=1 0 mA, |-=0 mA 
BVeco 7 Vv le=100 pA, l-=0 mA 
BVcpo 30 V Ic=1 00 pA, |-=0 mA 
IcEO 100 nA Vog=10 V,l-=0 mA 
Package 
VoEsat 1.0 V lo=1mA, Io=1mA 
DC Current Transfer 
Ratio 
H11B1 CTR 500 % Vog=5 V, Ip=1 mA 
H11B2 CTR 200 % Vog=5 V, Ip=1 mA 
H11B3 CTR 100 % Vce=5 V, lp=1 mA 
Dielectric Leakage Current RHs 50% 
Vio = 4420 Vacirms): 
1 min., 6OHZ lio 3.3 10 HAaciRMs) 
Vio = 6250 Vacirx): 
1 min., 60 Hz lo 47 142 HAac(ek) 
Vio = 5304 Vacirms): 
1 sec., 60 Hz ho 4.0 12 bAacirms) 
Vio = 7500 Vacipx), 
1 sec., 60 Hz lio 5.7 17 HAac(pk) 
Capacitance Input 
to Output Cio 0.5 pF 
Switching Times ip=10 MA 
Gs 125 bs Vog=10 V 
tott 100 pis Ic=10 mA 
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tpHL - Hiclh/Low Propagation 


-V 


VF - Forward Voltage 
Oo Oo oO = 
oS 8 8 i 


Nice - Normalized Ice 


HFE - Forward Transfer Gain 


delay -us 


Figure 1. Forward voltage versus forward current 
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Figure 3. Normalized non-saturated and saturated 
Ice versus LED current 


Normalized to: 


Ta= ae 
; 





1 1 10 100 
IF - LED Current- mA 


Figure 5. Non-saturated and saturated HFE versus 
base current 












Figure 2. Normalized non-saturated and saturated 
CTRce versus LED current 





NCTRce - Normalized CTRce 
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Figure 4. Normalized non-saturated and saturated 
collector-emitter current versus LED current 


” i : Vee=5V 
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100 


IF - LED Current - mA 


Figure 6. Low to high propagation delay versus 
collector load resistance and LED current 
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SIEMENS 


FEATURES 


Turn On Current (I-7), 5.0 mA Typical 
Gate Trigger Current (Iq7), 20 pA Typical 
Surge Anode Current, 5.0 A 

Blocking Voltage, 400 V 

Gate Trigger Voltage (Vg), 0.6 V Typical 
isolation Voltage, 7500 V 

Solid State Reliability 

Standard DIP Package 

Underwriters Lab File #£52744 


DESCRIPTION 


The H1104/H11C5/H11C6 are optically coupled SCRs with 
a Gallium Arsenide infrared emitter and a silicon photo SCR 
sensor. Switching can be achieved while maintaining a 
high degree of isolation between triggering and load cir- 
cuits. These optocouplers can be used in SCR triac and 
solid state relay applications where high blocking voltages 
and low input current sensitivity are required. 


The H11C4 and H11C5 has a maximum turn-on-current of 
11 mA. The H11C6 has a maximum of 14 mA. 


Maximum Ratings 


Emitter 

Peak Reverse Voltage ........ccccccccsecceecsseessersssersaes 6.0V 
Continuous Forward Current ........0.cccccceeeteenees 60 mA 
Peak Forward Current (1 ps, 1% Duty Cycle) ............ 3.0A 
Power Dissipation at 25°C oo... ccc cccecccecseceseeees 100 mW 
Derate Linearly from 25°C oo... ceteeeeeees 1.33 mwW/°C 
Detector 

Reverse Gate Voltage .......cecccccceccecseesseeseeteenteeseens 6.0V 
Anode Voltage (DC or AC Peak) oo... cect: 400 V 
RMS Forward Current .......ccccccccsecesescectcesseseenees 300 mA 
Surge Anode Current (10 ms duration) ..........0.006 5.0A 
Peak Forward Current (100 ps, 1% Duty Cycle) ......... 10A 
Surge Gate Current (5 ms duration) 0.0... 200 mA 
Power Dissipation, 25°C Case oo... cece 1000 mW 
Derate Linearly from 25°C woo... ccc cece 13.3 mW/°C 
Package 

Withstand Test Voltage ........ccceceesecsereeees Vi9=5300Vdce 


Between Emitter and Detector 
Referred to Standard Climate 
23°C/50%RH, DIN 50014 


Leakage Path DIN 57883,6.80 .............ccce min. 8.2 mm 
Air Path, VDE 0883 6.80.0... cccecceecettetteenes min. 7.3mm 
Tracking Resistance, Group Ill 

(KC>600 per VDE 110 § 6, 


Table 3 and DIN 53480/ 
VDE 0330, Part 1 


Vio=500V eee rre rarer reer eee eee Tree eer eee eee eee eee reer ee Tee Ri9=10"'Q 
Total Package Dissipation «00.0.0... cece 400 mW 
Derate Linearly from 25°C oot 5.3 mW/°C 
Operating Temperature Range ............... ~55°C to +100°C 
Storage Temperature Range ............... ~55°C to +150°C 
Lead Soldering Time at 260°C... cceccccteecneees 10 sec. 





H11C4/H11C5/H11C6 


PHOTO SCR 
OPTOCOUPLER 


Advance Data Sheet 


Package Dimensions in Inches (mm) 


t | Pin One ID. 


248 (6.30) 
26 (6.50) | 


is] Tg 
$95 (960) 
9 


Anode 


343 (8.70 


__.08 


(1.00) typ 


i 


130 (3.30) 
4 198 (3.50) 


4 18° 
typ™ 120 (3.05) 
ae (080) 010(.25) .130 (3.30) 
; 014 (.35) 


—~wllaa—l 
| | | |~-.031 (0.80) | 300 (7.62) 
gle 


347 (8.82) 
Characteristics (T,=25°C) 
Sym Min. Typ. Max. Unit Condition 


ie (7.62)__,.| 


4° 
typ. 





018 (0.45) __, | 
022 (0.55) 


Optocouplers 
(Optoisolators) 


Emitter 
Forward Voltage Ve 12 15 %¥V le=10 mA 
Reverse Current lp 10 pA VpR=3V 
Capacitance Co 50 pF -V_=0, f=1 WHz 
Detector 
Forward Blocking Rex=10 KQ, 
Voltage Vom 400 V Ta=100°C, 
Reverse Blocking Volt. Vpm 400 Ig=150 pA 
On-state Voitage Vt 11°43 = r=300 mA 
Holding Current ly 500 pA = Rex=27 KQ 
Gate Trigger Voltage Vet 06 1.0 V Vex=100V, 
Rex=27 KQ, 
R= 1 0 KQ 
Forward Leakage Rex=10 KQ, 
Current Ip 150 HA Ie=0, 
Vpq=400 V 
T,a=100°C 
Reverse Leakage Rex=10 KQ, 
Current Ip 150 HA Van=400 V, 
I-=0, Ta= 100%: 
Gate Trigger Current let 20 50 WA Vex=100V, 
Rex=e7 KQ, 
R, =10 KQ 
Capacitance Anode to Gate 20 pF V=0, f=1 pHz 
Gate to Cathode 350 pF 
Package 
Turn-On Current ley 
H11C4/H11C5 20 MA Vpy=50V, 
H11C6 30 mA Rex=10 KQ 
H1104/H11C5 5 11 MA — Voy=100 V, 
H11C6 7 14 mA Rex=27 KQ 
Dielectric Leakage 
Current, 1 min., 60HZ lig RHs 50% 
Vio=4420 Vaciams) 3.3. 10 pArcrams) 
Vio=6250 Vacerx) 4.7 14.2 WArcer) 
Vig #5304 Vacirms) 4.0 12 BAsc(rms) 
Vio=7500 Vaciex) 5.7 17) MAacex) 


SIEMENS 


FEATURES 


© CTR at I,=10 mA, BV,,,=10 V: 220% 

* Good CTR Linearity with Forward Current 

* Low CTR Degradation 

® Very High Collector-Emitter Breakdown 
Voltage 

— H11D1/H11D2, BV,,,.=300 V 

- H11D3, BV,,,=200 V 

Isolation Test Voltage: 5300 VDC 

Low Coupling Capacitance 

High Common Mode Transient Immunity 

Phototransistor Optocoupler in 6 Pin DIP 

Package with Base Connection 

Field Effect Stable: TRIOS* 

Options Available 

— Option 1: Tested per VDE #0884 

— Option 6: Lead Bend 

— Option 7: SMD Lead Bend 

Underwriters Lab File #£52744 

Applications 

— Telecommunications 

— Replace Relays 


DESCRIPTION 


The H11D1/2/3 are optocouplers with very high 
BV ..g. They are intended for telecommunications 
applications or any DC application requiring a high 
blocking voltage. 


Maximum Ratings (T, = 25°C) 


Emitter 
Reverse Voltage .....cccccccccceccsteeceececesssssecsctesersetesses 6V 
DC Forward Current .....00ccccccccscccsecscscevessesseseeseeees 60 mA 
Surge Forward Current (tp $ 10 pt) oc 25A 
Total Power Dissipation ..........ccccccceccccseereeeeens 100 mW 
Detector 
Collector-Emitter Voltage 
FUT DAO: cirtitit. desascrwaet de oetednde ye 300 V 
HID Sinindicile titanic atk. eaiatiaioen. 200 V 
Collector-Base Voltage 
FAVID A) orth senso ntti ee Meats helen 300 V 
H11D3 wo. gett aks esi Laat Gos ev Sais a Sean eens ces 200 V 
Emitter-Base Voltage ooo... ccc cecesecseereteeenereereeees 7V 
Collector Current .......cccccccccecececeeseescseecereseeseeees 100 mA 
Total Power Dissipation ......0..0cccccccccecceseeeees 300 mW 


*TRIOS — TRansparent lOn Shield 





H11D1/H11D2/H11D3 


PHOTOTRANSISTOR, 5.3 KV, TRIOS® 
HIGH BV,., VOLTAGE 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


iD. Anode 


.248 (6.30) 


.256 (6.50) Cathode 


.335 (8.50) 
.343 (8.70) 


039 
(1.00) 
min. 


i 


.114 (2.90) 
130 (3.30) 


4° ; = 18° typ. / 
yp ‘ey 
.031 (0.80) 
min. — .010 (.25) typ. 


—»|||~<-.031 (0.80) | 
moo J. [aie Lames 
; 100 (2.54) typ. ; : 


Maximum Ratings (continued) 


Package 
Withstand Test Voltage (between emitter and detector 

referred to climate DIN 40046, part 2, Nov. 74) oo... ee 5300 V 
Insulation Thickness between Emitter and Detector.............00. 20.4 mm 
Creepade: Distance: i.ic2s.cck:ccives tiaiieia avid dedi eetaseententeenstaen 27mm 
Clearance: Distances... :.isiienande Sho hsdtsLisiatin cin 27 mm 
Comparative Tracking Index 

(per DIN IEC 112/VDE 03038, part 1) ooo. ccccceecesesesenrseetereenes 175 
Insulation Resistance 

Vig=500 Vi Mig t= 258C a tetera ieee ate teccsdheeante cate aanavenirets 210° Q 

V S500 V1 1009s is sancti eadeanddtingcesidin dnmarlecuewnaae 2107 Q 
Storage Temperature Range ...... ccc icceececteseeeseeeenees ~55°C to +150°C 
Operating Temperature Range... ccccecseceeeeeenees -55°C to +100°C 
JUNCtION: TOMPOSFAlUless....cccecistectsssesieroissateeaaeualastauteadeeneens ngerel 100°C 
Soldering Temperature (max. 10 sec., dip soldering: 

distance to seating plane 21.5 MM) 0... ccceeeteeeneteeerenee 260°C 
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Characteristics (T, = 25°C, unless otherwise specified) 


Emitter 

Forward Voltage 
Reverse Voltage 
Reverse Current 
Capacitance 
Therma! Resistance 


Detector 
Voltage 
Collector-Emitter 
H11D1/H11D2 
H11D3 
Emitter-Base 
Capacitance 


Thermal Resistance 


Package 
Coupling Capacitance 
Coupling Transfer Ratio 
Collector-Emitter 
Saturation Voltage 
Leakage Current 
Collector-Emitter 
H11D1/H11D2 
H11D3 
Collector-Emitter 
H11D1/H11D2 
H11D3 


|=10 mA 

Ip= 10 pA 

Va=6 V 

Va=0 V, f=1 MHz 


log=1 MA, Reg=1 MQ 


|eg=100 pA 

Voe=10 V, f=1 MHz 
Vog=10 V, f=1 MHz 
Veg=5 V, f=1 MHz 


[-=10 MA, Vog=10 V, Ree=1 MQ 
|=10 mA, [,=0.5 MA, Rec=1 MQ 
Vog=200 V, Rag=1 MQ 
Vog=100 V, Rae=1 MQ 


Vo¢=200 V, Rog=1 MQ, T, = 100°C 
Vog=100 V, Reg=1 MQ, T, = 100°C 





Switching Times Measurement—Test Circuit and Waveforms 


neo o- ce neers 


Ip er 
Ry chceh 

Vv Ptpaoa™! | 

a ~~ | ce | bet oy 

ae Cc pte | | 

Vo OUTPUT 0 ie 

10% —! 4 

47Q GND ° I 
H 

i 


90% - — — 


Switching Times (typ.) 
|,=2 mA (to be adjusted by varying I,), R,=100 Q, 
T,=25°C, V,,=10 V 






Description 






Turn-On Time 
Rise Time 
Turn-Off Time 
Fall Time 
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H11D1/2/3 


Optocouplers 
(Optoisolators) 
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SIEMENS 


FEATURES 


* Current Transfer Ratio at 1, = 10 mA 
IL1, 20% Min. 

IL2, 100% Min. 

IL5, 50% Min. 

High Collector-Emitter Voltage 
Field-Effect Stable by TRansparent lOn 
Shield (TRIOS) 

Double Molded Package Offers 
Withstand Test Voltage 

7500 VAC,.,,, 1 sec. 

4420 VACays, 1 min. 

Underwriters Lab File #£52744 


VDE Approvals #0884 (Optional with Option1, 
Add —X001 Suffix) 


DESCRIPTION 


The iL1/2/5 are optically coupled isolated pairs 
employing GaAs infrared LEDs and silicon NPN 
phototransistor. Signal information, including a DC 
level, can be transmitted by the drive while maintain- 
ing a high degree of electrical isolation between 
input and output. The IL 1/2/5 are especially de- 
signed for driving medium-speed logic and can be 
used to eliminate troublesome ground loop and 
noise problems. These couplers can be used also to 
replace relays and transformers in many digital 
interface applications such as CRT modulation. 


Maximum Ratings 


Emitter 
REVErSe VOltAGES oc eccsescsessecetsncesssessessscseessersscsesees 6V 
Forward Current ...0..cccccccccccsesscesssesteesssssssssescsseeees 60 mA 
SUPE: CUITEN tsi cvncis ies eo Nie Otc otoe mae alte, 25A 
Power Dissipation ........ccccccccccceccsecenessesessecsecsesaes 100 mW 
Derate Linearly from 25°C oo.....ccccecceeeeeeeeee 1.33 mW/°C 
Detector 
Collector-Emitter Reverse Voltage 
MGA: scotia cede toenaensesnd vtec deta terdatneerotin aitaedaeretie 50 V 
[EAB Bicpetmecerrr a sttnnre mre rirernr arene ee eae ocr ane 70V 
Emitter-Base Reverse Voltage ........cccccccseseeeeereeeees 7V 
Collector-Base Reverse Voltage .......ccccccceeeeeeeeees 70V 
Collector Current: scccettes: Mavtecrnerctnastebesd deeds 50 mA 
Collector Current (t<1 MS) oo... cece cereeeeees 400 mA 
Power Dissipation... ccccccccccessesecneceseetesesstereees 200 mW 
Derate Linearly from 25°C wo... ccccccccececseessensenes 2.6 mW/°C 


IL1/2/5 


PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


Pin O 
iD. "° Anode 


.248 (6.30) 
256 (6.50) 


.335 (8.50) 
343 (8.70) 


<q — .039 
(1.00) 
min. q 


130 (3.30) 
4-138 (8.50) 


‘ 


.032 (0.80) .010 (.25) 


min. —rls~"014 (.35) { 
sii Be >| Tees ooh | 300 (7.62) \ 


.022 (0.55) .347 (8.82) 
.100 (2.54) typ. 


120 (3.05) 
130 (3.30) 





Maximum Ratings—continued 


Package 

Working Vollage:ci..i tcc baci intone: 1700 VAC. As 
Insulation RESiStanCe oo... eccceceseseeeeeeeee eter csesecstsenseeeecateneees 10" Q 
Package Power Dissipation 0.0.0.0... cece ceneeteee reer 250 mW 
Derate Lintearly rom: 25°C |... c.c0fcsscesesckesee eden ecedeccssesvisvcieeendents 3.3 mW/°C 
Withstand Test Voltage ...0......cc cc cccccccetsecteccesecssseseneeees Vio=5300Vde 


Between Emitter and Detector 

Refered to Standard Climate 

23°C/50%RH, DIN 50014 
Leakage Path DIN 57883, 6.80 00... cece cteeeeteesseee anes min. 8.2 mm 
Air Path, VDE 0883 6.80 ooo... ccc ccceccccsnerssseresseesens min. 7.3 mm 
Tracking Resitance, Group III 

(KC>600 per VDE 110 § 6, 

Table 3 and DIN 53480/ 

VDE 0330, Part 1 


Vi BOOV ths ocge hte ates ia teed ues ene Rig=10"'Q 
Storage Temperature oo... ccccccceecsesesecteeesrssee esse serseees -40°C to +150°C 
Operating Temperature 0.0... ccccccccceetsceeetsecteseees -40°C to +100°C 
JUNCtION TEMPeratUre oo... ccc cccecceceseccseseeceescsresesensuseseeeerssesneeses 100°C 
Soldering Temperature (2 mm from case bottom)...........ccceeeee 260°C 


See Appnote 45, “How to Use Optocoupler Normalized Curves.” 
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Optocouplers 


(Optoisolators) 








Characteristics 


Emitter 

Forward Voltage 

Breakdown Voltage 

Reverse Current 

Capacitance 

Thermal Resistance Junction to Lead 
Detector 

Capacitance 


Collector-Emitter Leakage Current 
Collector-Emitter Saturation Voltage 
Base-Emitter Voltage 

DC Forward Current Gain 


Saturated DC Forward Current Gain 


Thermal Resistance Junction to Lead 


Package Transfer Characteristics 

iL1 

Saturated Current Transfer Ratio 
(Collector-Emitter) 

Current Transfer Ratio 
(Collector-Emitter) 

Current Transfer Ratio 
(Collector-Base) 

IL2 

Saturated Current Transfer Ratio 
(Collector-Emitter) 

Current Transfer Ratio 
(Collector-Emitter) 

Current Transfer Ratio 

ILS 

Saturated Current Transfer Ratio 
(Collector-Emitter) 

Current Transfer Ratio 
(Collector-Emitter) 

Current Transfer Ratio 

Isolation and Insulation 

Common Mode Rejection Output High 

Common Mode Rejection Output Low 

Common Mode Coupling Capacitance 

Package Capacitance 

Insulation Resistance 

Dielectric Leakage Current, 
1 min., 60 Hz 
Vio=4420 Vacimsy 
Vi9p=6250 Vacirxy 
Vio=5304 Vaciamsy 
Vio=7500 Vacirx) 


CTReesar 
CTRe¢ 


CTReesar 
CTRoe 
CTRog 
CT Roesat 


CTRo¢ 
CTRee 


200 


5+10 


Typ. 


1.25 
30 
0.01 
40 
750 


68 
8.5 
11 


0.25 
0.65 


650 


400 
500 


75 
80 


0.25 


170 


200 
0.35 


100 


130 
0.3 


5000 
5000 
0.01 
0.8 
10* 14 


3.3 
47 
4.0 
5.7 
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Max. 


1.65 


10 


50 
0.4 


1800 


600 


300 


500 


400 


10 
14.2 
12 
17 


Unit Condition 


V |-=60 mA 
V Ig=10 pA 
pA Vp=6 V 
pF Va=0 V, f=1 MHz 
°C/W 
pF Vog=5 Vv, f=1 MHz 
pF Vog=5 V, f=1 MHz 
pF Vep=5 V, f=1 MHz 
nA Vog=10 Vv 

loe=1 MA, Ip=20 pA 
Vv Vog=10 V, lp=20 pA 


Voe= 10 V, lz=20 pA 


Voe= 0.4 V, Ip=20 pA 


c°/W 

% |;=10 mA, Voe=0.4 V 
% Ip=10 mA, Vog=10 V 
% -=10 mA, Vop=9.3 V 
% 1p=10 mA, VoEe=0.4 V) 
% l-=10 mA, Voe=10V 
% Ip=10 mA, Vop=9.3 V 
% lp=10 mA, Vog=0.4 Vv 
% lp=10 mA, Vog=10 V 
% lp=10 mA, Vop=9.3 V 


V/ps Vom=50 Vp.p , R,=1 kQ, =O mA 
V/ps Vom=50 Vp.p JRL=1 kQ, Ip=10 mA 
pF 

pF V;.9=0 V, f =1 MHz. 

Q V).¢=500 Vv 


RH< 50% 
HAac(ams) 
AC(PK) 
HAac(ams) 
HAacipK) 


IL1/2/5 


SWITCHING TIMES 


Non-Saturated Switching Timing 


IF=10mA ~ F = 10KHz, 
DF = 50% 
F = 10KHz, 
DF = 50% IF = 10mA 


Non-Saturated Switching Timing 


Ir 








Saturated Switching Timing 





Saturated Switching Timing 


Ip 








Non-Saturated Switching Time Table—Typical 


Characteristic 
Delay 

Rise Time 
Storage 

Fall Time 
Propagation H-L 
Propagation L-H 


Saturated Switching Time Table—Typical 


Characteristic 
Delay 

Rise Time 
Storage 

Fall Time 
Propagation H-L 
Propagation L-H 


eee cn 
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Optocouplers 
(Optoisolators) 









VF - Forwa 


NCTR - Normalized CTR 


Figure 1. Forward voltage versus forward current 
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Figure 3. Normalized non-saturated and saturated 
CTR at T,=50°C versus LED current 
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Figure 5. Normalized non-saturated and saturated 
CTR at T,=100°C versus LED current 
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NCTR - Normalized CTR 


NCTR - Normalized CTR 


ice - Collector Current - mA 


NCTRceb - Normalized CTRcb 


Figure 2. Normalized non-saturated and saturated 
CTR at T,=25°C versus LED current 
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Figure 4. Normalized non-saturated and saturated 
CTR at T,=70°C versus LED current 






1.5 
vee = 10V, ire = 10mA 
1.0 }- 
0.5 frcevonnvenreen 
0.0 


10 
IF - LED Current - mA 


100 


Figure 6. Collector-emitter current versus 
temperature and LED current 
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Figure 8. Normalized CTRcb versus LED 
current and temperature 
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Normalized to: 
IF =10 mA i 
Veb = 9:3. V i 
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IL1/2/5 


Icb - Collector Base 


Figure 9. Collector base photocurrent 
versus LED current 
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Normalized Photocurrent 


NHFE(sat) - Normalized 
Saturated HFE 


Figure 10. Normalized photocurrent versus If 
and temperature 
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Figure 12. Normalized saturated HFE 
versus base current and temperature 
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Optocouplers 


(Opteisolators) 








SIEMENS 


FEATURES 

* Five CTR Selections 

* High Collector-Emitter Voltage, BVceo= 50 V 
¢ No Base Connection 


* Field-Effect Stable by TRansparent lOn 
Shield (TRIOS) 


* Double Molded Package Offers 
Withstand Test Voltage 
7500 VACpeax; 1 sec. 
4420 VACpms; 1 min. 


* Underwriters Lab Approval #E52744 


° eS VDE Approvals #0884 (Optional with 
Option 1, Add -X001 Suffix) 


DESCRIPTION 


The IL2B is an optically coupled isolated pair 
employing a GaAs infrared LED and silicon NPN 
phototransistor. Signal information, including a 
DC level, can be transmitted by the drive while 
maintaining a high degree of electrical isolation 
between input and output. These optocouplers 
are especially designed for driving medium- 
speed logic and can be used to eliminate 
troublesome ground loop and noise problems. 
These couplers can be used also to replace 
oe and transformers in many digital interface 





applications such as CRT modulation. 

Maximum Ratings 

Emitter 

R@VErPSE VOILAGO ooo. cece eters cers sneeneeneceeepenteaneitel 6V 
Forward Current 7 

SUG: CUTE siscsciverised levees ard indenainsccaeerudustons 25A 
Power Dissipation ...........cccccccceeceesecereenseteessessseeeeesees 100 mW 
Derate Linearly from 25°C oo. eeeecscceesesteneeneeeee 1.33 mW/°C 
Detector 

Collector-Emitter Reverse Voltage 0.0... cc ccccceeeeeneeee 50 V 


Collector Current .........0ccecccseeeeeenee 
Collector Current (t<1 ms) dts 
Power Dissipation ...........cccccceeeeees 





Derate Linearly from 25°C ooo... eeetetteerestseneeees 2.6 mW/°C 
Package 
UL Withstand Test Voltage 

(PK) (t=1 SOC.) n.rcecsesssserereeenenee 7500 VDC/5300 VACriys; 


VDE Isolation Test Voltage 

per DIN 57883/6.80 
Working Voltage ............ 
Insulation Resistance 
Package Power Dissipation 
Derate Linearly from 25°C ooo. ccse eee eeecnreneee 3.3 mW/°C 
Creepage Path 8 min mm 


5300 VDC/3750 VACrius 
eon 1700 VAC gies 
1017.9 









Clearance Path 7minmm 
Storage Temperature —40°C to +150°C 
Operating Temperature oo... ~40°C to +100°C 
Junction Temperature 0.0... eee cen teeteeetseeeteeeeesaees 100°C 
Soldering Temperature (2 mm from case bottom) ......... 260°C 


IL2B 


PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


Pin One ID. 


248 (6.30) 
256 (6.50) | 


a ie 
i] Tel Te 


336 (8.50) 
343 (8.70) 


039 
(1.00) 
min. t 
130 (3.30) 
t .138 (3.50) 


_ 4 18° 


tyo™ 

092 (0.80) YP 
min. 

—m| | |*-.031 (0.80) 
018 (0.46)_ J} ou ied 
O22 (0.55) 100 035 (0: 

(2.84) 

vo. 


typ. 


oat 
/ 


typ: 





010 (25) 
014 (35) 
300 (7.62) 
347 (8.82) 





Characteristics (T,=25°C) 


Symbol Min. Typ. Max. Unit 
Emitter 
Forward Voltage Ve 1.25 1.50 V 
Breakdown Voltage Vea 6 V 
Reverse Current I; 0.01 10 pA 
Capacitance Co 40 pF 
Thermal Resistance 
Junction toLead = Ringe 750 °C/W 
Detector 
Collector-Emitter 
Leakage Current —Icgo 5 50 nA 
Capacitance Coe 6.8 pF 
Thermal Resistance 
Junction toLead Riot 375 C°W 
Isolation and Insulation 
Common Mode Rejection 
Output High CMH . 5000 Vius 
Common Mode Rejection 
Output Low CML 5000 Vis 
Common Mode Coupling 
Capacitance Com 0.01 pF 
Coupling Capacitance Cio 0.8 pF 
Dielectric Leakage 
Current lo 3.310 WA 
0.5 10 WA 
4 10 pA 
06 12 pA 





fe (7.62)__| 


120 (3.05) 
.190 (3.30) 


‘ 


Condition 


ip=10 mA 
IR=10 HA 

Vax6 V 

Va=0, f=1 MHz 


Vog=5 V, f=1 MHz 


Van cbOVes 

Ri=1 KO, [=O mA 
Vem=50 Vp.p 

R=1 KQ, \p=10 mA 


Vio=0 V, f =1 MHz 
Vi9=4420 ACrams 


1 min., 60 Hz 
Vig=6250 VDC, 1 min. 
Vi9=5304 ACrams 

1 sec., 60 Hz 
Vio=7500 VDOC, 1 sec. 


See Appnote 45, “How to Use Optocoupler Normalized Curves.” 
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Package Transfer Characteristics 
Symbol 
Saturated Current 
Transfer Ratio 


Collector-Emitter = CTRee;saty 
IL2B-1, -2, -3 10 75 
iL2B-4 10 75 
IL2B-5 10 75 
Current Transfer Ratio 

Collector-Emitter = CTRee 

IL2B-1 100 200 
IL2B-2 30 100 
IL2B-3 100 
IL2B-4 40 
IL2B-5 20 


SWITCHING TIMES 
Non-Saturated Switching Timing 


IF = 10mA 


F = 10KHz, 
DF = 50% 


Non-Saturated Switching Timing 


lr 











Min. Typ. Max. Unit 








7 SWITCHING TIMES 
Condition Saturated Switching Timing 
Vec = 5V 
% Voe=0.4 V, [g=10 mA 
% Voe=0.4 V, Ip=1 mA F = 10KHz, RL 
% Vog=0.4 V, Ip=0.25 mA DF = 50% 
Vo 
300 % Veg=10 V, le=10 mA —_> 
% Voe=5 V, Ip=2 mA IF = 10mA 
300 % Vog=10 V, lp=1 mA 
% Veg=5 V, [-=0.5 mA — 
% Veg=5 V, |p=0.25 mA 


Saturated Switching Timing 











Typical 25°C 


er a 
Ze 
8.6 7.2 


|-=20 mA 


Fall Time (Vc--=5 V) 


7.4 


Propagation H-L 
(VqH=1.5 V) teHL 


Propagation L-H teoH 





Typical 25°C 


|-=20 mA 


Storage (R,=75 Q) ts 


o 


Fall Time 


Propagation H-L 
(50% of Vpp) tout 


Propagation L-H teLy 
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Optocouplers 


(Optoisolators) 





CTR - Normalized CTR Factor 


tPLH - Propagation Low-High - 1s 





I, 


1 


fee - Colle:tor Current-mA 


1.5 


(Normalized collector current) 


Figure 1. Normalization factor for non-saturated and 
saturated CTR, T,=70°C vs. Ip 





Normalized 16: 
Vee = 10V; IF = 10mA, Ta= 


CTAce(sat) Vv 


1.0. fereerrerennenmecerverreee 


4 
i 
i 
25°C 





IF - LED Current - mA 


Figure 3. Collector current versus diode forward current 








10 Seats, 
Normalized to 
5h = 10mA 
Voge =10V 
Ty = 25°C 


oe 


0.5+-— 
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5 10 
Forward current, |, (mA) 


CTRNF - Normalized CTR Factor 


Iceo - Collector-Emitter - nA 


Figure 5. Propagation delays versus collector load resistor 
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RL- Collector Load Resistor - KQ 


Figure 7. Collector current versus collector-emitter voltage 





100 


mal 1 10 
Vee - Collector-Emitter Voltage - V 


Figure 2. Normalization factor for non-saturated 
andsaturated CTR, T,=70°C vs. I; 

1.5 : 

Normalized 6: 


Vce = 10Vi IF = 10mA, Ta = 25°C 
CTRce(sat} Vee = 0.4V 


1.0 


0.5 eeeeerere 





0.0 


10 100 


IF - LED Current -mA 


Figure 4. Collector-emitter leakage versus temperature 
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IL2B 


SIEMENS 


FEATURES 


e IL8/IL10: Four Leads 

* {L9/IL11: Six Leads with Base Contact 

® 2.0 mm Min. Internal Separation 
between Conductive Parts 

* 13 mm Min. External Separation of 
Leads and Creepage Distance 

® Standard DIP Profile on Leads and 
Package 

® Machine Insertable on PCB 

¢ Underwriters Lab Approval #E52744 

VDE and IEC Approvals 0700, 

0804/1.83, 0860/8.86, IEC601/VDE0750, 

1EC380/VDE806/8.81, IEC 435/VDE0805 

* VDE Approval #0884 (Optional with 
Option 1, add —X001 Suffix) 


DESCRIPTION 


The IL8/IL9/IL10/IL11 are optically coupled 
isolators consisting of a gallium arsenide 


infrared emitter and a silicon phototransistor. 


Maximum Ratings 


Emitter 
Reverse Voltage oo... ecececcccteeseeteeteestereens 5.0V 
Forward DC Current .......c.cccccceccceeeeeeeeee 60 mA 
Peak Forward Current 

(1 psec pulse, 300 pps) ...... eee 3.0 
Power Dissipation .......0..00..00cc cece 100 mW 
Derate Linearly from 25°C ow... 1.33 mW/°C 
Detector 
Collector-Emitter Reverse Voltage ................ 30 V 
Emitter-Base Voltage oo... ee eeeeteee 7V 
Collector Current .......cccc cc cccccseeeeeetens 100 mA 
Power Dissipation at 25°C vo... 300 mW 
Derate Linearly from 25°C oo... 4.0 mW/°C 
Package 
Withstand Test Voltage ..............6. Vi9=5300Vdc 


Between Emitter and Detector 

Referred to Standard Climate 

23°C/50%RH, DIN 50014 
Leakage Path DIN 57883,6.80 .......... min. 8.2 mm 
Air Path, VDE 0883 6.80 «0.0... min. 7.3 mm 
Tracking Resistance, Group III 

(KC>600 per VDE 110 § 6, 

Table 3 and DIN 53480/ 

VDE 0330, Part 1, Vigp=500V oo... Rig=10"Q 
Storage Temperature Range......-55°C to +150°C 
Operating Temperature Range ..-55°C to +100°C 
Lead Soldering Time at 260°C 

(1.6 mm from Case) 0... eee 5 sec. 





4LeapDs IL8/IL10 


6 LEADs IL9/IL11 


PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


PT Collector 10 i ‘ 7 PT Emitter 


IL8/IL10 


- 
LED Anode 16 rt 1 LED Cathode 


a 
O10 lags 


(.254) 


{L9O/IL11 
8 PT Base 
PT Collector 10 7 PT Emitter 


Optocouplers 
(Optoisolators) 





LED Anode 16 1 LED Cathode 


Electrical Characteristics (T,=25°C) 


Parameter Symbol Min. Typ. Max. Unit Condition 
Emitter 
Forward Voltage Ve 1.5 V lp=10 mA 
Reverse Current Ip 10 HA Va=5 V 
Detector 
BVcEo 30 V Ic= OmA 
BVego 7 V le=10 pA 
lcEo 50 nA VoE=10 Vv 
Package 
DC Current Transfer Ratio 
IL8/IL9 CTR 20 % le=10 MA, Vog=10 V 
IL1O/IL11 CTR 50 % Ip=10 mA, Voce =10V 
Vogsat 0.4 Vv Ip=20 mA, [op=2 mA 
Vea 14 LS lo=2 mA, Re=100 Q, 
Tost 11 ps 100 ps Pulsewicth, 
{ 1% Duty Cycle 
Input to Output Resistance 10'9Q VDC=500 
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Figure 1. Forward voltage versus forward current Figure 2. Normalized non-saturated and satu- 
rated CTRce bersus LED current 
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Figure 7. Low to high propagation delay versus Figure 8. Switching waveform Figure 9. Switching schematic 


collector load resistance and LED current 
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F=10 KHz, 
pF - 

sare 
_ 10 mA Be 


IL8/9/10/11 





Ta = 25°C, Vee = 5 V, Vth = 1.5 V 


tpLH - Low/tligh Propagation 


0 5 10 15 20 
IF - LED Current - mA 


SIEMENS 


FEATURES 

* Current Transfer Ratio 
IL/D/Q30/55, 100% Min. 
IL/D/Q31, 200% Min. 

125 mA Load Current Rating 
Fast Rise Time, 10 pS 

Fast Fall Time, 35 nS 

Single, Dual, & Quad Channel 
Solid State Reliability 
Standard DIP Package 
Underwriters Lab File #E52744 
& VDE Approvals #0884 (Optional with 
Option 1, Add -X001 Suffix) 


DESCRIPTION 

The 1L30/31/55, 1LD30/31/55 and ILQ30/31/55 
are optically coupled isolators with a Gallium 
Arsenide infrared emitter and a silicon 
photodarlington sensor. Switching can be 
achieved while maintaining a high degree of 
isolation between driving and load circuits, with 
no cross talk between channels. These 
optocouplers can be used to replace reed and 
mercury relays with advantages of long life, high 
speed switching and elimination of magnetic 
fields. 


The IL30/31/55 are equivalent to MCA230/ 
MCA231/MCA255. The ILD/Q30/31/55 are 
designed to reduce board space requirements 
in high density applications. 


SINGLE CHANNEL IL30/31/55 
DUAL CHANNEL ILD30/31/55 


QUAD CHANNEL ILQ30/31/55 


PHOTODARLINGTON 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 
1L30/31/55 (Single Channel) 


pin one 
ID. 


i BT Te 
335 (8 Al 


343 (8.70) 
070 (1.78) 


080 (2.03) 


4° 


tyo™ 
yp .031 (0.80) min 


j~«- .031 (0.80) 
035 (0.90) 
100 (2.54) typ 


ILD30/31/55 (Dual Channel) 


018 (o48)_.| 
022 (0.55) 


Pin One 
ID 


248 (6.30) 


260(660) Cathode 


Cathode 





Ep 


Anode 
048 (1.22) | 300 (7 62) 


{9 86) 
400 (10 16) 
025 ( 89) 


040(1.02) = 082 (1.32) 


280(7.11) 130 (3 30) 


ra 
ee 150 (3 81) 


Pee 
a 


020 (51) 
030 (.76) 


L 100 (2.54) Typ 


033 ( 84) Typ 


- 3" tog” 


008 ( 20) be 
012(31) 





O14 (35)}f > 
Typ 


016 (41) 
020( 53) 


<— 


1LQ30/31/55 (Quad Channel) 


pin one 
ID 


240 (6 10) 
260 (6 60} 
Collector 


Collector 





780 (19 81) 
800 (20 32) 


9J Emitter 


040 (102)_,) ge 
080 (1 27) 048 (1 22) 


082 (1.32)—*| 7 | | 





130 (3.90) 


cote} 150 (3.81) 


230 (8.98) 


4 





020 (61) 


150 (3.81) 
030 (76) 


ja-3° lo 9° 4 
008 (20) \\ 


012 (31) 


“a 
018( ra > I cass 65) 
020( $1) 100 (2 84) typ 
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Optocouplers 
(Optoisolators) 





Maximum Ratings 
Emitter (each channel) 


Peak Reverse Voltage oo... cccccssecsecsesscesecseesestearcsecseseeesseseseees 3V 
Continuous Forward Current ......cccccccccccceseceseseessesesesessecsess 60 mA 
Power Dissipationat 25°C .......cccccceccessecsecesscerecescereeeeees 100 mW 
Derate Linearly from 25°C ooo... ececcecccccccsecessesesesseseeenens 1.33mW/°C 


Detector (each channel) 
Collector-Emitter Breakdown Voltage 


MI D/QSBO sBscisccecodeeretcceisc teeta accu Ae ea atia naa tha naalts 30 V 
Collector-Emitter Breakdown Voltage 
IE/D/Q55. os eh ioce fa Moves choc Shorty tare ed eis 55V 
Collector (Load) Current oo... cccccccccecececsesssecseseeersetsesesesees 125 mA 
Power Dissipation at 25°C Ambient ......0...0cccccceceeeeeneee 150 mW 
Derate Linearly from 25°C oo... cccccccceceseesesesersesanenes 2.0 mW/°C 
Package 
Total Package Dissipation at 25°C 
ESOS) 56 wots cis iisheettacavee iain 250 mW 
IED SO/S 7/55 x cssccrceyesinss thee ai ndstsnrecteactumihba atamires 400 mW 
IE7Q3O/S1/S8 35. k acca mee eae Pee Be RA ates 500 mW 
Derate Linearly from 25°C 
IESO/S 1/55 criss csivesen ie icisiePart diet ences beastie 3.3 mW/°C 
WED30/B1/55 win isuuslnosecters cepecsveevvecvomvaeaneeatiasiern daavects 5.33 mW/°C 
WLOQSO/S 1/55 sdscsccctavarcteccracs gp agetiaved ns adeases eowtaaneeed 6.67 mMW/°C 
Isolation Test Voltage per 
DIN5S7883/6.80 oo... cecccccseeesteesesseteeeseeneeees 3750 VAC/5300 VDC 
‘Creepage Path 
IkSO/S1/55 wc elae ei nahe ed ene ons 8 mm min. 
IDO O/B 1/55 on ds ois cts ccd acces vee e ised thaandanecdasinhaconsedads 7 mm min 
Clearance: Pathits sit. hcts cocgie tes Gtvbca tates ccatennis 7 mm min 
Tracking Index per VDE 0303 0.0... cece ccc ceseeteeteeses KB100/A 
Storage Temperature o.oo ccc teeceeteteees -55°C to +125°C 
Operating Temperature 00.000... -55°C to +100°C 
Lead Soldering Time at 260°C ooo... cc eccccccceeeeteeeteees 10 sec. 
Electrical Characteristics (T,=25°C) 
Parameter Symbof Min. Typ. Max. Unit Condition 
Emitter 
Forward Voltage Ve 125 15 V Ip= 20 mA 
Reverse Current Ip 0.1 10 HA VR=3.0V 
Capacitance Co 25 pF Vp=0 
Detector 
Collector-Emitter 
Breakdown 
Voltage BVcEo 30/55 Vv le = 100 pA 
Collector-Emitter 
Leakeage Current Iceo 10 100 nA Vog = 10V, 
lp = (0) 
Collector-Emitter 
Capacitance Coe 3.4 pF Voe = 10 V 
f=1 MHz 
Package 
Current Transfer 
Ratio CTR 
IL/D/Q30/55 100 400 % le = 10 mA, 
IL/D/Q31 200 400 % Ip = 10 mA, 
Vee =5 V 
Collector-Emitter 
Saturation Voltage Vcesat 09 #10 #V Io = 50 mA, 
lp = 50 mA 
UL Qualified for 7500 VDC 
Isolation Resistance Kiso. 10t 8) 
Coupling 
Capacitance Cisot 0.5 pF 
Rise Time t, 10 HS (Voc = 13.5V 
Fall Time t 35 us 2 le=50mA 
Re = 1002 
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Nice - Normalized ice NCTRce - Normalized CTR VF - Forward Voltage - V 
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001 


Figure 1. Forward voltage versus forward current 





P| 4 10 100 
IF - Forward Current -mA 


Figure 2. Normalized non-saturated and saturated 
CTRee at T,=25°C versus LED current 


Normalized to: 





1 1 10 100 1000 
IF - LED Current-mA 


Figure 3, Normalized non-saturated and saturated 
collector-emitter current versus LED current 
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Figure 4, Normalized collector-base photocurrent 
versus LED current 
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ILAILD/ILQ30/31/55 


HFE - Forward Transfer Gain 


tpHL - High/Low Propagation 


Figure 5. Non-saturated and saturated HFE versus 
base current 


: 
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Figure 7. High to low propagation delay versus 
collector load resistance and LED current 
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Figure 9. Switching schematic 
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tpLH - Low/High Propagation 





Figure 6. Low to high propagation delay versus 
collector load resistance and LED current 


= 25°C, Vec = 5 
Vth=1.5V 
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Figure 8. Switching waveforms 








ILALD/ILQ30/31/65 


Optocouplers 


(Optoisolators) 





SIEMENS 


FEATURES 


* Internal Ree for High Stability 

® Current Transfer Ratio is Tested 
at 2.0 mA and 0.7 mA Input 
ILALD/AILQ66 Series: 
-1, 100% min. at lr=2 mA, Voge=10 Vv 
-2, 300% min. at lr=2 mA, Vce=10 V 
-3, 400% min. at I-=0.7 mA, Vog=10 V 
-4, 500% min. at lp=2 mA, Vce=5 V 

© Four Available CTR Categories per 
Package Type 

° BVceo >60 V 

* Standard DIP Packages 

® Underwriters Lab File #E52744 

° ES VDE Approvals #0884 (Optional with 
Option 1, Add -X001 Suffix) 


DESCRIPTION 

IL66, ILD66, and ILQ66 are optically coupled 
isolators employing Gallium Arsenide infrared 
emitters and silicon photodarlington detec- 
tors. Switching can be accomplished while 
maintaining a high degree of isolation 
between driving and load circuits, with no 
crosstalk between channels. 


Maximum Ratings 


Emitter (Each Channel) 

Peak Reverse Voltage ........0.cccccccccttcececeeeeeeeees 6V 
Continuous Forward Current .....0. ccc 60 mA 
Power Dissipation at 25°C... 100 mW 


Derate Linearly from 25°C ok eeeee 1.33 mW/°C 


Detector (Each Channel) 


Power Dissipation at 25°C Ambient ............ 150 mW 
Derate Linearly from 25°C oe eee 2.0 mW/°C 
Package 
UL Withstand Test Voltage 

(t=1, SOC)! nti caks 7500 VACp,/5300 VACrms 


VDE Isolation Test Voltage 
per DIN 57883/6.80 ....5300 VACp;/3750 VACaus 


Working Voltage .......cccccccecnereetee 1700 VACaus 
Total Package Power Dissipation at 25°C 

IGG aie tvaties Ao usstaecth toes rencteceseeeate ed es 250 mW 

ILD66 sik vcldivten itt btaerat Goccicss 400 mW 

WLQ66 isk veil eninge dia forties 500 mW 
Derate Linearly from 25°C 

HE GOG 23 reves gszsusresesrertinercatr aaee idan: 3.3 mW/°C 

ILD66 voces pelle ose oe 5.33 mW/°C 

WQ66 lock cutiticdeaviebamnbangn ae rteenas 6.67 mW/°C 
Creepade Path oo .ccceccccseecetseserteeteteeeees 8 min mm 
Clearance Patho... eeccecceeseeneeentereeens 7 min mm 
Tracking Index per VDE 0303 ..............00. KB 100/A 
Insulation Resistance ......0..ccccc cee 1011Q 


Veestagreehesteauti -55°C to +4125°C 
55°C to +100°C 


Storage Temperature 
Operating Temperature ......0........ - 
Lead Soldering Time at 260°C 


SINGLE CHANNEL IL66 SERIES 
DUAL CHANNEL ILD66 SERIES 
QUAD CHANNEL ILQ66 SERIES 


PHOTODARLINGTON 
OPTOCOUPLER 


Package Dimensions in 
IL66 (Single Channe!) 


.248 (6.30) 
256 (6.50) 


335 (8.50) 
343 (8.70) 


a 070 (1. 78) 
™— (080 (2.03) 


Inches (mm) 


a— 300 (7.62) 
typ. 
130 (3.30) 
136 (3.60) 


031 Ne &0) 


yi8 1648 Mine <+-,031 (0.80) 
022 to. ee .035 (0.90) 
100 (2.54) typ. 


ILD66 (Dual Channel) 


248 (6.30) 
260 (6 G0) 


<— 388 (9.86) 
400 (10 16} 
035 (89) _ 
040 (1 02) 


280 (7 11) 
330 (8 38) 


a 


ona (35)]} > 
Typ 


be 100 ( 


--| 083 ( 84) Typ 


016 (41) | ae 
020 (51) 


ILQ66 (Quad Channel) 


240 (6.10) 
260 (6.60) 


048 (1 22) 
062 (1 32) 


initi, 010 (.28) typ 


300 (7.62) 
347 (8.82) 


Pin One 
ID Anode 





‘ 


130 (330) 
150 (3 81) 


020 (.61) 
030 ( 76) 

- 3° ta 9 
2 84) Typ 


Anode 
Cathode 


Cathode 
pin one 


780 (19 81) 
800 (20 32) 


040 (1.02) = 
050 (1 27) 048 (1 22) 


062(1 32) 


34 ( 86) —» Fe 


020( $1) 
080 (.76) 


Sa! 
0265 (65) 


100(264) typ MP 


4 rer typ., / 


114 (2,90) 
130 (3.30) 


Collector 








Emitter 


300 (7 62) 
Typ 


’ 


130 (3 30) 
160 (3.81) 


006 (.20) 
012 (31) 


Emitter 
Collector 
Collector 
Emitter 
Emitter 
Collector 


Collector 





Emitter 


« 300 (7.62) 
TYP 





43° 109° 
008 (.20) 


012 (31) 





Electrical Characteristics (T,=25°C) 
Symbol Min. Typ. Max. Unit Condition 


GaAs Emitter 
Forward Voltage Ve 1.25 1.5 V Ip=20 mA 
Reverse Current lp 0.1 10 pA Vp=6.0 V 
Capacitance Co 25 pF Vp=0 V 


Photodarlington 
Breakdown Voltage 











Collector-Emitter BV ceo 60 Vv Ioc=1 mA, I-=0 
Collector-Base (IL66) BVcgo 60 Vv Io=10 pA 
Collector-Emitter 
Leakage Current lcEo 1.0 100 nA Vog=50 V, Ip=0 
Capacitance 
Collector-Emitter 3.4 pF Veg=10 V 
Coupled Characteristics 
Current Transfer 
Ratio CTR 
IL/ILD/ILQ66-1 100 400 % ip=2 MA, Vog=10 V 
IL/ILD/ILQ66-2 300 500 % lp=2 MA, Vog=10-V 
IL/ILD/ILQ66-3 400 500 % \p=0.7 MA, Veg=10 V 
ILALD/ILQ66-4 500 750 % lp=2 mA, Vog=5 V 
Collector-Emitter 
Saturation Voltage VeEsat 0.9 1.0 V Io=10 mA, Ip=10 mA 
Rise Time -1, -2, -4 tk 200 ps Vec=10 V 
Fall Time -1, -2, -4 te 200 bs Ip=2 MA, Re=100 Q 
Rise Time -3 tp 200 ps [p=0.7 MA 
Fall Time -3 te 200 is Vec=10 V, Rp=100 Q 26 
Se 
a8 
33 
3-5 
Figure 1. Forward voltage versus forward current Figure 2. Normalized non-saturated and saturated 2 
CTRee versus LED current 
2.0 
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Figure 5. Collector-base photocurrent versus LED Figure 6. Collector-emitter current versus LED 
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Figure 9. Low/high propagation delay versus Figure 10. Switching Waveform 
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Figure 11. Switching Schematic 
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SIEMENS 


FEATURES 


® Internal Ree for High Stability 
* High Current Transfer Ratio 
at Ip=2 mA, Vce=5 V 
IL66B-1, 200% min. 
IL66B-2, 750% min. 
* Withstand Test Voltage, 7500 V 
® No Base Connection 
* High Isolation Resistance, 101? Q Typical 
® Standard Plastic DIP Package 
* Underwriters Lab Approval #E52744 
* VDE Approvals #0884 (Optional with 
Option 1, Add -X001 Suffix) 


DESCRIPTION 


The IL66B is an optically coupled isolator 
employing a Gallium Arsenide infrared emitter 
and a silicon photodarlington detector. Switch- 
ing can be accomplished while maintaining a 
high degree of isolation between driving and 
load circuits. They can be used to replace reed 


and mercury relays with advantages of long life, 


high speed switching and elimination of 
magnetic fields. 


Maximum Ratings (at 25°C) 


Emitter 
Peak Reverse Voltage ...........cceccecscsseteteeeneeseseeesees 6V 
Continuous Forward Current ...........ccccceceeee 60 mA 
Power Dissipation at 25°C ow... eee 100 mW 
Derate Linearly from 58°C oo... cece 1.33 mW/°C 
Detector 
Collector-Emitter Breakdown Voltage ................. 60 V 
Emitter-Collector Breakdown Voltage ................... 5V 
Power Dissipation at 25°C Ambient ............... 200 mW 
Derate Linearly from 25°C oo... cece 2.6 mW/PC 
Package 
UL Withstand Test Voltage 

(t= 1 SOC.) csitsnciies 7500 VACp;/5300 VACams 
Total Dissipation at 25°C woe eceeeeeee 250 mW 
Derate Linearly from 25°C oo... cece 3.3 mMW/C 
Creepage Path oo... ccccceceessesesssceeneeeees 8 min mm 
Clearance Path oo... .cccceccssesseressersesectensees 7 min mm 
Storage Temperature... -55°C to +150°C 
Operating Temperature ................... ~55°C to +100°C 
Lead Soldering Time at 260°C oo... ee 10 sec. 


IL66B 


PHOTODARLINGTON 


Package Dimensions in Inches (mm) 


.248 (6.30) 
.256 (6. e 


a west (8. oe 
343 (8. 1 


<a 039 


(4.00) 


.018 (0.45) 
.022 (0.55) 


| lL -.031 (0.80) 
.035 (0.90) 
100 (2.54) typ. 


' 


130 (3.30) 
} -138 (3.50) 


4 


pe) (0.80) 
min. 





OPTOCOUPLER 


¢—.300 (7.62) 
typ. 


18° yp. / 
010 (.25) 
“014 (35) 


| ___-300 (7.62) 
347 (8.82) 


120 (3.05) 
130 (3.30) 





Electrical Characteristics (T,.=25°C) 


Symbol Min. Typ. Max. Unit Condition 


Emitter 
Forward Voltage Ve 1.25 15 V le=10 mA 
Reverse Current lp 0.01 100 pA Vp_=3.0V 
Capacitance Co 25 pF -Va=0V 
Detector 
Breakdown Voltage 
Collector-Emitter BVceg «60 V |o=100 pA, I-=0 
Leakage Current 
Collector-Emitter lceo 1.0 100 nA Vere=50V, I-=0 
Package 
Current Transfer Ratio CTR ip=2 MA, Vog=5 V 
IL66B-1 200 % 
IL66B-2 750 1000 % 
Saturation Voltage 
Collector-Emitter Voésat 1.0 V lo=10 mA, |le=10 MA 
Turn-On,Turn-Off Time ton, tor 200 ws Voo=10V 


|p=2 mA, R,=100 Q 
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Optocouplers 


(Optoisolators) 





VF - Forward Voltage - V 


tpHL - High/Low Propagation 


NCTRce - Normalized CTRce 


Figure 1. Forward voltage versus forward 
current 





IF - Forward Current -mA 


Figure 3. Normalized non-saturated and 
saturated CTRce versus LED current 
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Normalized to: 


1.0 
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100 
IF - LED Current -mA 


Figure 5. High/low propagation delay versus 
collector load resistance and LED current 
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tpLH - Low/High Propagation 


Figure 2. Normalized non-saturated and 
saturated CTRcee versus LED current 
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Figure 4, Non-saturated and saturated collector 
emitter current versus LED current 
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Figure 6. Low/high propagation delay versus 
collector load resistance and LED current 
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IL66B 


SIEMENS 


FEATURES 

* 7400 Series T?7L Compatible 

* Transfer Ratio, 35% Typical 

* Coupling Capacitance, 0.5 pF 

* Single, Dual, & Quad Channel 

* Industry Standard DIP Package 

® Underwriters Lab File #E52744 

° VDE Approvals #0884 (Optional with 
Option 1, Add -X001 Suffix) 


DESCRIPTION 

The IL74 is an optically coupled pair with a Gallium 
Arsenide infrared LED and a silicon NPN phototransis- 
tor. Signal information, including a DC level, can be 
transmitted by the device while maintaining a high 
degree of electrical isolation between input and 
output. The IL74 is especially designed for driving 
medium-speed logic, where it may be used to 
eliminate troublesome gound loop and noise prob- 
lems. Also it can be used to replace relays and 
transformers in many digital interface applications, as 
well as analog applications such as CRT modulation. 


The ILD74 has two isolated channels in a single DIP 
package; the ILQ74 has four isolated channels per 
package. 


SINGLE CHANNEL IL74 
DUAL CHANNEL ILD74 
QUAD CHANNEL ILQ74 


PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 
IL74 (Single Channel) 
_— Sa 
t [ pitas 
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+ 
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a ¥ re / - 
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rein 014 (38) j 
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025 (0.90) aes (aa 
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‘ 
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ILQ74 (Quad Channel) 
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240 (6 10) 
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Optocouplers 


(Opteisolators) 





Maximum Ratings 
Emitter (each channel) 





Peak Reverse Voltage oo... ccccccesccensenesnestecteteceetsnsnenes 3.0V 
Continuous Forward Current 

Power Dissipationat 25°C oo... cecccecceeecees : 

Derate Linearly from 25°C ooo... cceeccecseesee serene 1.33 mW/°C 
Detector (each channel) 

Collector-Emitter Breakdown Voltage ooo... cee eeeeeeeeee 20V 
Emitter-Base Breakdown Voltage .......cccceceeseeteseeteeeees 5V 
Collector-Base Breakdown Voltage ...........cccceecseeeeeees 70V 
Power Dissipation at 25°C oo... ccccceecsssssesteseeeetees 150 mW 
Derate Linearly from 25°C ooo. icceeessereeeeerereens 2.0 mW/°C 
Package 

Isolation Test Voltage oo... cece 3750 VAC/5300 VDC 
UL Qualified fOr occ ccecesceeeteeeeeeseseseteeererseens 7500 VDC 


Total Package Dissipation at 25°C Ambient 
(LED Plus Detector) 


Oy ee se na ny eS 200 mW 

WD 74. 25 saccade Mend buceBatece eens 400 mW 

QA» sedi eth rats OM tetas ots lo drercedeacs dteenceyas davgtbe 500 mW 
Derate Linearly from 25°C 

E74 d, vess tebe ave eetreaientenah at ecuasiecaieiee 2.7 mW/PC 

POF ence cee to etiecs tats eee tesa potent ad 5.33 mw/°C 

NEQTA: tins chi eeah ato Rant haters fasta ROR 6.67 mW/°C 
Creepage Path 

IE 7A taste t teh tnt thats nta ee haan hes 8mm min. 

WED OP 4 ie cehsissxcepedhi cwigestcceuteds aeeateta beady tick 7 mm min. 
Clearance Path oo... ccccccccscccectecteteseccneneeniees 7mm min. 
Storage Temperature ........c ccc -55°C to +150°C 
Operating Temperature ..........0.ccece eee ~55°C to +100°C 
Lead Soldering Time at 260°C 0... cece ceteereeees 10 sec. 


Electrical Characteristics (T,=25°C) 


Symbol Min. Typ. Max. Unit 


Emitter 
Forward Voltage Ve 1.3 15° #V 
Reverse Current Ip 0.1 100 «WA 
Capacitance Co 25 pF 
Detector 
Collector-Emitter 

Breakdown Voltage BVceq = 20 50 V 
Collector-Emitter 

Leakage Current lcEo 5.0 500 nA 
Collector-Emitter 

Capacitance Coe 10.0 pF 
Package 
DC Current Transfer Ratio CTRpg 12.5 35 % 
Collector-Emitter 

Saturation Voltage Voésat 03 O05 \V 
Resistance, Input 

to Output Rio 100 ‘GQ 
Capacitance, Input 

to Output Cio 0.5 pF 
Switching Times ton. lorr 3.0 ps 


Condition 


|p=20 mA 
VR=3.0 V 
VpR=0 


Io=1 mA 


Voe=5 V, Ip=0 
Voe=0, 
f=1 mHz 


Ip= 16 mA, 
Voe=5 V 


Io=2 mA, 
lp=16 mA, 


Re=100 Q, 
Vog=10 V, 
Ic=2 mA 
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IL74/ILD74/ILQ74 


NCTR - Normalized CTR 


VF - Forward Voltage 
oo 9 
“N @ 


Figure 1. Forward voltage versus forward 
current 


> 1.3 Ta = 55°C OT 


ee a 2 
o ou fw 





ra 1 10 100 
IF - Forward Current -mA 


Figure 3. Normalized non-saturated and 
saturated CTR at T,=50°C versus LED current 
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NCTR - Normalized CTR 
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Figure 5. Normalized non-saturated and 
saturated CTR at T,=85°C versus LED current 
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Figure 2. Normalized non-saturated and 
saturated CTR at T,=25°C versus LED current 
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Figure 4. Normalized non-saturated and 
saturated CTR at T,=70°C versus LED current 
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Figure 6. Collector-emitter current versus 

temperature and LED current 
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IL74/1LD74/ILQ74 


Icb - Collector Base 


Photocurrent - pA Iceo - Collector-Emitter -nA 


NHFE - Normalized HFE 





Figure 7. Collector-emitter leakage 
current versus temperature 
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Figure 8. Normalized CTRcb versus LED 
current and temperature 











1.5 
Normalized to: 
IF=10 mA 
1 0 Ta = 25°C 
0.5 
0.0 
1 1 10 100 
iF - LED Current -mA 
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tpLH - Propagation Delay - 1s 


Figure 13. Propagation delay versus 
collector load resistor 
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tpLH - Propagation Delay - 1s 


Figure 14. Propagation delay versus collector 
load resistor 
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Optocouplers 


(Optoisolators) 





SIEMENS 


. FEATURES 


¢ High Current Transfer Ratio, 75% to 450% 

¢ Minimum Current Transfer Ratio, 10% 
Guaranteed @ I; = 1mA 

¢ High Collector-Emitter Voltage, BVceg = 70V 

¢ Long Term Stability 

¢ Industry Standard DIP Package 

e Underwriters Lab File #£52744 

. VDE Approvals #0884 (Optional with 
Option 1, Add -X001 Suffix) 


DESCRIPTION 


The IL201/202/203 are optically coupled pairs 
employing a Gallium Arsenide infrared LED and a 
Silicon NPN phototransistor. Signal information, 
including a DC level, can be transmitted by the device 
while maintaining a high degree of electrical isolation 
between input and output. The IL201/202/203 can be 
used to replace relays and transformers in many 
digital interface applications, as well as analog 
applications such as CRT modulation. 


Maximum Ratings 


Emitter 
Peak Reverse Voltage .......... wha sesatheneh cata eastcaetn avenue tidvaeateats 6V 
Continuous Forward Current oo... cecccsccesseteeeeeeeesees 60mA 
Power Dissipation at 25°C oo... ccccccsccsecsseeseesteeeeees 100mW 
Derate Linearly from 25°C oo... .cccceceecseeeecteene 1.33 mW/°C 
Detector 
Collector-Emitter Breakdown Voltage, BV ogo «.... eee 70V 
Emiter-Collector Breakdown Voltage, BV eco wien 7V 
Collector-Base Breakdown Voltage, BV ogo «.-...eeee 70V 
Power Dissipation ...........c ccc ccccccscccesecsssseeecseeeesteteenes 200mW 
Derate Linearly from 25°C oo... cceeceeeteeteeteees 2.6mW/°C 
Package 
Isolation Test Voltage ........ cee ereees 3750 VAC/5300VDC 
UL Qualified itor cec.cfe i oie ea aegis, 7500VDC 
Total Package Dissipation at 25°C A 

(CED: +-Detector) vce ircincwadd folate ai 250mW 
Derate Linearly from 25°C ooo. eee eeeneeeeees 3.3mW/°C 
Creepage Pat oo eccncceeceesteeteersenscerenreresenenes 8min mm 
Clearance Path cc cccceencceteneeseeceereeereeteneeeeeee 7min mm 
Storage Temperature ooo... cccceceeeneeeees -85°C to +150°C 
Operating Temperature 0.00... eee —55°C to +100°C 
Lead Soldering Time at 260°C oo... eeceereeteeees 10 sec. 





IL201/IL202/IL203 


PHOTOTRANSISTOR 
OPTOCOUPLER 


Package pad in Inches (mm) 


[3] [2] f_ 


sem One art 


salt (6.30) if 


256 (6. ie Le 
athode 


336 (8.50) 
343 (8. a 


___.039 
(1.00) 


{ 


130 (3.30) 
4-138 (3.60) 


4° 4 18° 
typ 4 yo* 120 (3.0) 
082 (0.80) 010 (.25) 130 (3.30) 


mir 


eles 
014 (.35) a) 

018 (0.45 aul DP nize |g e [sore | 

022 (0.65) 36 (0.90) .347 (8.82) 


100 (2.44) typ. 





Characteristics (0°C to 70°C unless otherwise specified) 
Symbol Min. Typ. Max. Unit 


Emitter 
Forward Voltage Ve 1.2 15 #V Ip=20 MA 
Forward Voltage Ve 1.0 12 #2V lpF=1 mA 
Breakdown Voltage Vp 6 20 V Ip=10 pA 
Reverse Current Ip 0.1 10 HA VR=6V 
Ta=25°C 
Detector 
HFE 100 200 Voe=5 V 
Io=1 00 pA 
BVcEo 70 Vv Ig=100 pA 
BVEco 7 10 V Ig=100 pA 
BVcgo 70 90 V Ic=10 pA 
IcEO 5 50 nA Vop=10 V, 
Ta25°C 
Package 
Base Current Ip=10 mA 
Transfer Ratio BCTR 0.15 % Vop=10V 
VeEsat 0.4 V lp=10 mA 
Io=2 mA 
DC Current Transfer Ratio 
1L201 CTR 75 100 150 %  Ip=10mA 
IL202 CTR 125 200 250 % Vog=10V 
IL203 CTR 225 300 450 % 
DC Current Transfer Ratio 
1L201 CTR 10 %  Ip=tmA 
IL202 CTR 30 %  Vog=10V 
{L203 CTR 50 % 
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VF - Forward Voltage - V 


NCTR - Normalized CTR 


Iceo - Collector-Emitter -nA 


Figure 1. Forward voltage versus forward current 
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100 
IF - Forward Current - mA 


Figure 3. Normalized non-saturated and 
saturated CTR at Ta = 50°C versus LED current 
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Figure 5. Normalized non-saturated and 
saturated CTR at Ta = 85°C versus LED current 
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Figure 7. Collector-emitter leakage current 
versus temperature 
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Figure 2. Normalized non-saturated and 
saturated CTR at Ta = 25°C versus LED current 
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1L201/202/203 


icb - Collector Base 


NHFE(sat) - Normalized 


Figure 9, Collector base photocurrent versus 
LED current 
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Photocurrent - 1A 
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Figure 11. Normalized saturated HFE versus 
base current and temperature 
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Figure 13. Normalized non-saturated and 

saturated CTRee versus LED current 
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tpLH - Propagation Delay -ps 


Figure 10. Normalized photocurrent versus If 
and temperature 
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Figure 12. Propagation delay versus collector 
load resistor 
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SIEMENS 


FEATURES 


© High Current Transfer Ratios, |-=10mA, 
Vop=5 V 
IL205, 40 —- 80% 
1L206, 63 —125% 
1L207, 100 — 200% 
IL208, 160 — 320% 

bd High BVceEo; 70V 

® Isolation Voltage, 2500 VRMS 

* Industry Standard SOIC-8 Surface 
Mountable Package 

* Standard Lead Spacing, .05" 

¢ Available in Tape and Reel Option—Suffix “T” 
(Conforms to EIA Standard RS481A) 

* Compatible with Dual Wave, Vapor Phase 
and IR Reflow Soldering 

® Underwriters Lab File #E52744 
(Code Letter P) 


DESCRIPTION 


The !1L205/206/207/208 are optically coupled pairs 
with a Gallium Arsenide infrared LED and a silicon 
NPN phototransistor. Signal information, including a 
DC level, can be transmitted by the device while 
maintaining a high degree of electrical isolation 
between input and output. The 1L205/6/7/8 come in 
a standard SOIC-8 small outline package for 
surface mounting which makes them ideally suited 
for high density applications with limited space. In 
addition to eliminating through-holes requirements, 
this package conforms to standards for surface 
mounted devices. 


Aspecified minimum and maximum CTR allows a 
narrow tolerance in the electrical design of the 
adjacent circuits. The high BVcgg of 70 volts gives a 
higher safety margin compared to the industry 
standard 30 volts. 


Maximum Ratings 


Emitter 
Peak Reverse Voltage oo... cccccccscceeecsetetseeeeeeees 6.0V 
Continuous Forward Current .........0c:cccceeeeeereen 60 mA 
Power Dissipation at 25°C o.oo cece eeeeees 90 mW 
Derate Linearly from 25°C oo... 1.2 mW/°C 
Detector 
Collector-Emitter Breakdown Voltage oo... cee 70V 
Emitter-Collector Breakdown Voltage ........ cece 7V 
Collector-Base Breakdown Voltage ......... ccc 70V 
Power DiSSipation oo... ccc cccssecccssecseseeesteerseeeceses 150 mW 
Derate Linearly from 25°C oo... ccc cece eee 2.0 mW/°C 
Package 
Total Package Dissipation at 25°C Ambient 

(LED + Detector) occ cesses ececcseereterees 240 mW 
Derate Linearly from 25°C oo... teeeecees 3.3 mW/°C 
Storage Temperature 0... ccs -§5°C to +150°C 
Operating Temperature oo... -55°C to +100°C 
Soldering Time at 260°C oo... ccc eteeeeees 10 sec. 


1L205/206/207/208 


PHOTOTRANSISTOR 
SMALL OUTLINE 
SURFACE MOUNT OPTOCOUPLER 












Package Dimensions in Inches (mm) 


.234+.010 
(5.94.25) 







ee 4 


.008 (20)4 
in Va 


Lead Coplanarity 
+.0015 (.04) 


oo 85 LITA 
tes 


.050 (1.27) typ. 











TOLERANCE: +.005 (unless otherwise noted) 


Characteristics (T,=25°C) 


Symbol Min. Typ. Max. Unit Condition 
Emitter 
Forward Voltage Ve 1346145 %\V lp=10 mA 
Reverse Current Ip 0.1 100 pA VR=6.0 V 
Capacitance Co 25 pF Va=0 
Detector 
Breakdown Voltage 
Collector-Emitter BVeeqg 70 V Io=100 pA 
Emitter-Collector BVeco 7 10 V Ie=100 pA 
Collector-Emitter Vog=10 V, 
Dark Current loFodark 5 50 nA |-=0 
Collector-Emitter 
Capacitance Coe 10 pF Vog=0 
Package 
DC Current Transfer = CTRoc % Ig=10 mA, 
Vope5 V 
IL205 40 80 
1L206 63 125 
{L207 100 200 
L208 160 320 
DC Current Transfer CTRoc % Ip=1 mA, 
Vog=5 Vv 
IL205 13 25 
IL206 22 40 
IL207 34 60 
1L208 56 95 
Collector-Emitter lo=2.0 mA, 
Saturation Voltage Voge cat 0.4 Ir=10 mA 


Withstand Test Voltage WTV 2500 VACams t=1 min. 
Equivalent DC 
Isolation Voltage 3535 VDC 
Capacitance, 
Input to Output Cig 0.5 pF 
Resistance, 
Input to Output Rig 100 GQ 
Switching Time ton, torr 3.0 ps Ic=2 mA, 
Re=100 2, 
Vog=10 V 


See Application Note 39 for solderability information. 
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Optocouplers 


(Optoisolators) 








Figure 1. Forward voltage versus forward current 
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VF - Forward Voltage - V 
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Figure 3. Collector-emitter current versus 
LED current 
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Figure 5. Normalized collector-base photocurrent 
versus LED current 
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Figure 7. Collector-emitter leakage current 
versus temperature 
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Figure 2. Normalized non-saturated and 
saturated CTRce versus LED current 
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IL205/206/207 


SIEMENS 


FEATURES 


* High Current Transfer Ratios 

L211, 20% Minimum 

1L212, 50% Minimum 

IL213, 100% Minimum 

Isolation Voltage, 2500 VRMS 
Electrical Specifications Similar to 
Standard 6 Pin Coupler 

Industry Standard SOIC-8 Surface 
Mountable Package 

¢ Standard Lead Spacing, .05" 
Available in Tape and Reel Option 
(Conforms to EIA Standard RS481A) 
Compatible with Dual Wave, Vapor Phase 
and IR Reflow Soldering 
Underwriters Lab File #E52744 
(Code Letter P) 


DESCRIPTION 


The IL211/212/213 are optically coupled pairs with 
a Gallium Arsenide infrared LED and a silicon NPN 
phototransistor. Signal information, including a DC 
level, can be transmitted by the device while 
maintaining a high degree of electrical isolation 
between input and output. The IL211/212/213 come 
in a standard SOIC-8 small outline package for 
surface mounting which makes it ideally suited for 
high density applications with limited space. In 
addition to eliminating through-holes requirements, 
this package conforms to standards for surface 
mounted devices. 

A choice of 20, 50, and 100% minimum CTR 
(1L211/212/213, respecitively) at |-=10 mA makes 
these optocouplers suitable for a variety of different 
applications. 


Maximum Ratings 


Emitter 
Peak Reverse Voltage oo... ccccccccceseeetestssstreceteesee 6.0 V 
Continuous Forward Current oo... seeceseeeees 60 mA 
Power Dissipation at 25°C oo... ccc cceeseecseseeeraeeees 90 mW 
Derate Linearly from 25°C ooo... cccccccteseeeteeeeees 1.2 mW/°C 
Detector 
Collector-Emitter Breakdown Voltage ......... eee 30 V 
Emiter-Collector Breakdown Voltage .......... eee 7V 
Collector-Base Breakdown Voltage .......... cece 70V 
Power Dissipation ...........cccccccessecessscecsceesssseeeeseeneeres 150 mW 
Derate Linearly from 25°C ooo... cccccceeteeeseeeees 2.0 mW/°C 
Package 
Total Package Dissipation at 25°C Ambient 

(LED + Detector) oo... ccccccccccesecssseeecneeeersees 280 mW 
Derate Linearly from 25°C ooo... eee 3.3 mW/°C 
Storage Temperature 0.00... ee ~55°C to +150°C 
Operating Temperature ....0.. ee -55°C to +100°C 
Soldering Time at 260°C ooo... cette 10 sec. 





1L211/212/213 


PHOTOTRANSISTOR 
SMALL OUTLINE 
SURFACE MOUNT OPTOCOUPLER 


Package Dimensions in Inches (mm) 


.2344.010 
(5.944.25) 


UL Approval Code 

Dote Code 
.015+.002 
(.384.05) 


.004 (0) 


.008 (.20) 
307 || -_ 
se a he T 


,050 (1.27) typ. 


-00B 


Lead Copianority 
+.0015 (.04) 


TOLERANCE: +.005 (unless otherwise noted) 





Characteristics (T,=25°C) 


Optocouplers 
(Optotsolators) 


Symbol Min. Typ. Max. Unit Condition 
Emitter 
Forward Voltage Ve 1.3 15 V lp=10 mA 
Reverse Current Ip 0.1 100 mA Vp=6.0 V 
Capacitance Co 25 pF VR=0 
Detector 
Breakdown Voltage 
Collector-Emitter BVcgq 30 90 V lc=10 mA 
Emitter-Collector BVeco 7 10 V le=10 mA 
Collector-Emitter Voe=10 V, 
Dark Current \cEodark 5 50 nA Ip=0 
Collector-Emitter 
Capacitance Cog 10 pF Vop=0 
Package 
DC Current Transfer CTRoc % Ip=10 mA, 
L211 20 50 Vog=5 V 
IL212 50 «80 
IL213 100 130 
Collector-Emitter Ic=2.0 mA, 
Saturation Voltage Vee sat 0.4 lF=10 MA 
Withstand Test 
Voltage WTV 2500 VACpms t=1 min. 
Equivalent DC 
Isolation Voltage 3535 VDC 
Capacitance, 
Input to Output Cio 0.5 pF 
Resistance, 
Input to Output Rio 100 GW 
Switching Time ton, torr 3.0 ms lc=2 mA, 
Re=100 W, 
Vog=10V 


See Application Note 39 for solderability information. 
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Figure 1. Forward voltage versus forward current 
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Figure 3. Collector-emitter current versus LED 
current 
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Figure 5. Normalized collector-base photocurrent 
versus LED current 
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Figure 2. Normalized non-saturated and 
saturated CTRee versus LED current 
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Figure 4. Normalized collector-base 
photocurrent versus LED current 
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1L241/212/213 


SIEMENS 


FEATURES 


¢ High Current Transfer Ratios, Ir=1 mA 
1L215, 20% Minimum 

1L216, 50% Minimum 

1L217, 100% Minimum 

Isolation Voltage, 2500 VRMS 
Electrical Specifications Similar to 
Standard 6 Pin Coupler 

Industry Standard SOIC-8 Surface 
Mountable Package 

¢ Standard Lead Spacing, .05" 
Available in Tape and Reel Option 
(Conforms to EIA Standard RS481A) 
Compatible with Dual Wave, Vapor Phase 
and IR Reflow Soldering 

Underwriters Lab File #E52744 

(Code Letter P) 


DESCRIPTION 


The IL215/216/217 are optically coupled pairs with 
a Gallium Arsenide infrared LED and a silicon NPN 
phototransistor. Signal information, including aDC 
level, can be transmitted by the device while 
maintaining a high degree of electrical isolation 
between input and output. The IL215/216/217 come 
in a standard SOIC-8 small outline package for 
surface mounting which makes it ideally suited for 
high density applications with limited space. In 
addition to eliminating through-holes requirements, 
this package conforms to standards for surface 
mounted devices. 


The high CTR at low input current is designed for 
low power consumption requirements such as 
CMOS microprocessor interfaces. 


e 


Maximum Ratings 


Emitter 
Peak Reverse Voltage oo... cccccccceescessesesesesescssccsesates 6.0V 
Continuous Forward Current ......0.0ccccccccseeeseceeeaes 60 mA 
Power Dissipation at 25°C oo... cc cccccccseeeeeeneees 90 mW 
Derate Linearly from 25°C oo. cette 1.2 mW/°C 
Detector 
Collector-Emitter Breakdown Voltage .........cccee 30 V 
Emiter-Collector Breakdown Voltage 0... 7V 
Collector-Base Breakdown Voltage ..........: cece 70V 
Power Dissipation ......0...ccccccccccecseceseeseeeteeceneseses 150 mW 
Derate Linearly from 25°C oo... ceeceeteneetseneeees 2.0 mW/°C 
Package 
Total Package Dissipation at 25°C Ambient 

(LED" + Detector) tice centennial vient these 280 mW 
Derate Linearly from 25°C oo... eee 3.3 mW/°C 
Storage Temperature 00.0... eee -55°C to +150°C 
Operating Temperature oes ~55°C to + 100°C 
Soldering Time at 260°C ooo... ccc ectetteteeeeeees 10 sec. 


1L215/216/217 


PHOTOTRANSISTOR 
SMALL OUTLINE 
SURFACE MOUNT OPTOCOUPLER 


Package Dimensions in Inches (mm) 


.2344.010 
(5.944.25) 


Ut Approval Code 

Date Code 
-0154.002 
(.38+.05) 


.004 fo) 


.008 (.20) 
307. | L 
4 r 


-050 (1.27) typ. rar Stop! 


-008 





TOLERANCE: +.005 (unless otherwise noted) 


Characteristics (T ,=25°C) 


Symbol Min. Typ. Max. Unit Condition 
Emitter 
Forward Voltage Ve 1.3 15 V lp=1 mA 
Reverse Current la 0.1 100 pA Vp_=6.0 V 
Capacitance Co 25 pF Va=0 
Detector 
Breakdown Voltage 
Collector-Emitter BVceq 30 V Ic=10 pA 
Emitter-Collector BVgeco 7 V le=10 pA 
Collector-Emitter Vce=10 V, 
Dark Current lcEodark 5 50 nA lp =O 
Collector-Emitter 
Capacitance Coe 10 pF Vogp=0 
Package 
DC Current Transfer CTRpc % Ip=1 mA, 
1L215 20 8650 Voe=5 V 
IL216 50 = 80 
IL217 100 130 
Collector-Emitter Io=0.1 mA, 
Saturation Voltage Ve sat 0.4 le=1 MA 
Withstand Test 
Voltage WTV 2500 VACams t=1 min. 
Equivalent DC 
Isolation Voltage 3535 VDC 
Capacitance, 
Input to Output Cio 0.5 pF 
Resistance, 
Input to Output Rio 100 GQ 
Switching Time ton, lorr 3.0 HS Ip=2 mA, 
Re=100 Q, 
Vog=10 V 


See Application Note 39 for solderability information. 
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Optocouplers 


(Optoisolators) 


Ice - Collector-emitter 


NHFE(s;at) - Normalized 


VE - Forward Voltage - V 


Icb - Collector-base Current - pA 


Saturated HFE 


Current- mA 


Figure 1. Forward voltage versus forward current 
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Figure 3. Collector-emitter current 
versus LED current 
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Figure 5. Collector-base photocurrent versus 
LED current 
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Figure 7. Normalized saturated HFE versus base 
current and temperature 
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NCTRce - Normalized CTRce 


Iceo - Collector-Emitter - nA 


NCTRce - Normalized CTRce 


Figure 2. Normalized non-saturated and 
saturated CTRce versus LED current 
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Figure 4. Normalized collector-base 
photocurrent versus LED current 
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Figure 6. Collector-emitter leakage current 
versus temperature 
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Figure 8. Normalized non-saturated and 
saturated CTRee versus LED current 
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IL2 18/216/217 
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Figure 9. Normalized non-saturated and saturated 
collector-emitter current versus LED current 


10g Normalized to: Vce=5V 
r Ta = 25°C { 
2 10 aevwe Vce = 5 ee ae voy 
3 
o 
N i 
2 pe 
5 
z 
ae ol 
& 
z 
.O1 





| 1 10 100 
IF - LED Current - mA 


Figure 11. Collector-base photocurrent versus 

LED current 
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tpHL - High-Low Propagation 


Nicb - Normalized Icb 


NHFE - Normalized HFE 


Figure 10. Normalized collector-base photocur- 


rent versus LED current 
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Figure 12. High to low propagation delay versus 
LED current and load resistor 
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Figure 14. Normalized non-saturated HFE 
versus base current and temperature 
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1L215/216/217 


Optocouplers 


(Optcisolators) 





SIEMENS 


FEATURES 


© High Current Transfer Ratios, [-=1 mA, 
1L221, 100% Minimum 
1L222, 200% Minimum 
1L223, 500% Minimum 

® Withstand Test Voltage, 2500 VRMS 

¢ Electrical Specifications Similar to 
Standard 6 Pin Coupler 

® Industry Standard SOIC-8 Surface 
Mountable Package 

® Standard Lead Spacing, .05" 

® Available in Tape and Reel Option 
(Conforms to EIA Standard RS481A) 

© Compatible with Dual Wave, Vapor Phase 
and IR Reflow Soldering 

® Underwriters Lab File #E52744 
(Code Letter P) 


DESCRIPTION 


The 1L221/222/223 family of devices are high 
current transfer ratio (CTR) optocouplers. They have 
a Gallium Arsenide infrared LED emitter and a 
silicon NPN photodarlington transistor detector. 


These devices are offered with CTRs tested at an 
LED current of 1 mA. This low drive current permits 
easy interfacing from CMOS to LSTTL or TTL. 


These optocouplers are constructed in a standard 
SOIC-8 foot print which makes them ideally suited 
for high density applications. In addition to eliminat- 
ing through-holes requirements, this package 


conforms to standards for surface mounted devices. 


Maximum Ratings 


Emitter 
Peak Reverse Voltage oo... cesccseeeneeecneeeenseetane 6.0V 
Continuous Forward Current ....... cc ccccesteereereeeeeenes 60 mA 
Power Dissipation at 25°C ooo... cecsesseesescseseeseeeeees 90 mW 
Derate Linearly from 25°C oo... eee 1.2 mW/°C 
Detector 
Collector-Emitter Breakdown Voltage ........... scene 30 V 
Emitter-Collector Breakdown Voltage 0.0.0... eee 5V 
Collector-Base Breakdown Voltage .............::cceeee 70V 
Power Dissipation ...........cccccceeeeeeseteseeeseeseeeceeeeaee 150 mW 
Derate Linearly from 25°C oo... cccecceeseeneeees 2.0 mW/°C 
Package 
Total Package Dissipation at 25°C Ambient 

(LED + Detector) oo... cccccceccceeseceeecsessesseeseeees 240 mW 
Derate Linearly from 25°C... cceseeeteeneenee 3.3 mW/°C 
Storage Temperature oo... eee -55°C to +150°C 
Operating Termperawure oo. eee -55°CS to +100°C 
Soldering Time at 260°C .......ccccccectecseeestteteeeeees 10 sec. 





1L221/222/223 


PHOTODARLINGTON 
SMALL OUTLINE 
SURFACE MOUNT OPTOCOUPLER 


Package Dimensions in Inches (mm) 


Model No. 


Anode [1 
Cathode [24 
NC [3] 
NC (4, 


ra] NC 
7] Base 
6 | Collector 


Emitter 


.234£.010 p 154 
(5.94.25) (3.91) 


UL Approval Code 


Dote Code 
sex A 


004 (. .008 (.20) 
‘os (203.1 El UI L 
a 


.050 (1.27) typ. rgd wate 


TOLERANCE: +.005 (unless otherwise noted) 


Characteristics (T,=25°C) 


Symbol Min. Typ. Max. Unit Condition 
Emitter 
Forward Voltage Ve 1.3 15 V Ip=1mA 
Reverse Current ln 0.1 100 pA Vp_=6.0V 
Capacitance Co 25 pF ss Ve=0-V, 
F=1 MHz 
Detector 
Breakdown Voltage 
Collector-Emitter BVceo 30 V ic=100 pA 
Emitter-Collector BVeco «8 V le=100 pA 
Collector-Base Voltage BVcgq 70 Io=10 pA 
Collector-Emitter 
Capacitance Coe 3.4 pF = Voe=10 V 
Package 
DC Current Transfer CTRpc % IF=1 mA, 
IL221 100 Voe=5 V 
IL222 200 
IL223 500 
Collector-Emitter log=0.5 
mA, 
Saturation Voltage = Vce sat 1 V lp=1 mA 
Withstand Test 
Voltage Vwt 2500 VACrms t=1 min. 
Capacitance, 
Input to Output Cio 0.5 pF 
Resistance, 
Input to Output Rio 100 GQ 


See Application Note 39 for solderability information. 
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VF - Forward Voltage - V 


Normalized CTReb 


CTReb - % 


Figure 1. Forward voltage versus forward current 


Figure 3. Normalized CTRe, versus I; 


Figure 5. CTR¢g versus LED current 


0.10 


0.00 





Ta 
Ta 
Ta 








Figure 2. Peak LED current versus duty factor, Tau 
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Figure 4. Normalized CTRc_ versus LED current 
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Figure 6. CTR versus LED current 
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Optocouplers 


(Optoisolators) 


Figure 7. Collector current versus LED current 
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Figure 8. Photocurrent versus LED current 
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SIEMENS 


SINGLE CHANNEL IL250/251/252 


DUAL CHANNEL ILD250/251/252 


FEATURES 

* Selected Current Transfer Ratios 
20%, 50%, 100% Minimum 

* AC or Polarity Insensitive Input 

* Built-in Reverse Polarity Input 
Protection 

* Improved CTR Symmetry 

* Industry Standard DIP Package 

® Underwriters Lab File #£52744 

¢ 2 VDE Approval #0884 (Optional with 
Option 1, Add -X001 Suffix) 


Maximum Ratings (Each Channel) 


Emitter 
Continuous Forward Current ..0..0..00cccccccsccceeeeees 60 mA 
Power Dissipation at 25°C 0.00... cece ceeeeeeeee 100 mW 
Derate Linearly from 25°C ooo ce ceeces 1.33 mw/°C 
Detector 
Collector-Emitter Breakdown Voltage ..........0.0ccce 30 V 
Emitter-Base Breakdown Voltage ......0...cccccccseceseee ees 5V 
Collector-Base Breakdown Voltage ..........0...c cee 70V 
Power Dissipation at 25°C 
Single Channel 00.0.0... ccc cece cceee cee cneeeereeeae 200 mW 
Dual Channel... ccc ceeneetetntetstssensenens 150 mW 
Derate Linearly from 25°C 
Single Channel .........0.0.ccc cc cscececcseeenseeserenens 2.6 MW/PC 
Dual Channel oo... ec ccc cece cteeteetentensesees 2.0 mW/°C 
Package 
Withstand Test Voltage... eee Vio=5300Vdc 


Between Emitter and Detector 
Refered to Standard Climate 
23°C/50%RH, DIN 50014 


Leakage Path 0000.0... cece eeeteeeeeeeesteeeneeees min. 8.2 mm 
Bie PAU chccses dol vrenavesveaadeienneartieeisthisccuan min. 7.3mm 
Vio=500V DOUCET Soe dation Ree g es as ane Ube ed STS oe Senos Goletelenanscpencleas Rio=10! IQ 
Total Dissipation at 25°C 

Single Channel .......... cc ccceeeccceseeseeceeeeesestaeersateeees 250 mW 

Dial: Channel... ecctsntsisvesss oe dtawilke oeeees 400 mW 
Derate Linearly from 25°C 

Single Channel 0.0... cccccccccececsesenscteeseeeeeen 3.3 mW/°C 

Dual: Channeli.iickencacavancdenl nance we 5.3 mW/°C 
Storage Temperature oo... cece -55°C to +150°C 
Operating Temperature occ -55°C to +100°C 
Lead Soldering Time at 260°C ooo... eects 10 sec. 





BIDIRECTIONAL INPUT 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 
1L250/25 1/252 (Single Channel) 
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DESCRIPTION 


The IL/ILD250/25 1/252 are birectional input optically coupled 
isolators consisting of two Gallium Arsenide infrared LEDs 
coupled to a silicon NPN phototransistor per channel. 


The ILALD250 has a minimum CTR of 50%, the IL/ILD251 has a 
minimum CTR of 20%, and the IL/ILD252 has a minimum CTR 
of 100%. 


The IL/IL250/1/2 are single channel optocouplers. The 
ILD250/1/2 has two isolated channels in a single DIP package. 


These optocouplers are ideal for applications requiring AC 
signal detection and monitoring. 
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Electrical Characteristics (T,=25°C) , Figure 1. LED forward current versus 























Parameter Min. . Typ. Max. Unit Condition forward voltage 
Emitter 
Forward Voltage V, 1.2 15  #V |=+10 mA < 
Detector E 
BV ceo 30 50 Vv bstmA « 
BVeno 7 10 V 1,=100 pA o 
BV ogo 70 ~=©90 V Ic=10 pA 5 
tes 5 50 nA Vog=10 V s) 
Package z 
Veesat 04 V at 16mA,|.=2mA & 
DC Current Transfer Ratio % p=t10MA, Voe=10V O 
IL/D250 50 o 
IL/D251 20 Wi 
IL/D252 100 ad 
et Sib. tage “ee bw 15 -10 -05 00 O58 10 1.5 
+ ‘ nan 
CTR@-10mA VF - LED Forward Voltage - V 
Figure 2. Normalized non-saturated and saturated Figure 3. Normalized non-saturated and 
CTR at T, = 25°C versus LED current saturated CTR at T, = 50°C versus LED current 
1.5 : 1.5 
i . Normalized to: 
oc Normalized (or a Vce = 10V, IF = 10mA, Ta = 25°C» 
e Vce = 10V, IF =10mA - ; 
oO m Oo CTRce(sat) Vce = 0.4V 
Ta = 25°C 3 
3 1.0, CTRee(sat Vee = 0.4V N 19 Ta=50°C 
3 e = 
E 5 
205 | = 0.5} 
4 rea i 
= NCTRISAT) iB —a— NCTR(SAT) 
4 i NCTR 2 ce NCTR 
0.0 0.0 : 
A 1 10 100 él 1 10 100 
IF-LED Current -mA IF-LED Current-mA 
Figure 4. Normalized non-saturated and Figure 5. Normalized non-saturated and saturated 
saturated CTR at T, = 70°C versus LED current CTR at T, = 85°C versus LED current 
c Normalized to: ae 
5 Vee = 10V, IF = 10mA fc Normalized ito: 
Ta =25°C Oo Vce = 10V,jIF = 10mA, Ta = 25°C 
3 3 CTRce(sat} Vee = 0.4V 
s ST Ree(sat) Veo 20. 4V N 40 prrreteenteesscesncnsananashansainoatanmnensnsnaonsnanns 
£ © 
5 E 
z ° 
cc Ta= 70°C , 0.5 See ee: Seam nat i ae 
3) —o— iNCTR(SAT) o 
z iar tyewee iNCTR 9 
1 1 10 100 0.0 
IF-LED Current-mA A 1 10 ; 100 
: : IF - LED Current - mA 
Figure 6. Collector-emitter current versus Figure 7. Collector-emitter leakage current versus 
temperature and LED current temperature 
<x 
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° 3 i i 
© i = 40-2 i i i 
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IL/D250/25 1/252 
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NCTRcb - Normalized CTRceb 


Normalized Photocurrent 


Figure 8. Normalized CTRcb versus LED 
current and temperature 
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IF =10 mA 
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Figure 10. Normalized photocurrent versus If 
and temperature 
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Figure 12. Normalized saturated HFE versus 
base current and temperature 
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icb - Collector Base 


Photocurrent - pA 


NHFE - Normalized HFE 


tpLH - Propagation Delay - pus 


1000 F’Ta= 25°C, IF=10mA_ | ee 
Vec=5V,Vth=1.5V j a 
z 
2.0 2 
2 
S 
tJ 
15 8 
a 
a 
= 
= 
1.0 
1 1 10 100 
RL - Collector Load Resistor - KQ. 
Figure 15. Switching schematic 
Vec=5 V 
F=10 KHz, 
DF=50% Ri 
Ez: : 
p= 10 mA 
IL/D250/25 1/252 


Figure 9. Collector base photocurrent versus 
LED current 
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IF - LED Current -mA 


Figure 11. Normalized non-saturated HFE 
versus base current and temperature 
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Figure 13. Propagation delay versus collector 
load resistor 





Optocouplers 
(Optoisclators) 


SIEMENS 


FEATURES 


* Guranteed CTR Symmetry, 2:1 Maximum 

* Bidirectional AC input 

* Industry Standard SOIC-8 Surface 
Mountable Package 

* Standard Lead Spacing, .05" 

* Available in Tape and Reel Option 
(Conforms to EIA Standard RS481A) 


DESCRIPTION 


The IL256 is an AC input phototransistor optocou- 
pler. The device consists of two infrared emitters 
connected in anti-parallel and coupled to a silicon 
NPN phototransistor detector. 


These circuit elements are constructed with a 
standard SOIC-8 foot print. Soldering and assembly 
with this optocoupler is covered in detail in Appnote 
39, 


The product is well suited for telecom applications 
such as ring detection or off/on hook status, given 
its bidirectional LED input and guaranteed current 
transfer ratio (CTR) of 20% at Ir= 10 mA. 


Maximum Ratings 


Emitter 
Continuous Forward Current .......cccecesecseceeseeeeseees 60 mA 
Power Dissipation at 25°C .............. iatiiyanin oes 90 mW 
Derate Linearly from 25°C ooo. eee eeeeeeereeer tenes 0.8 roe 
Detector 
Collector-Emitter Breakdown Voltage .......... cece 30 V 
Emiter-Collector Breakdown Voltage ........0..:cccceeceees 5V 
Collector-Base Breakdown Voltage ...........ceeeceeeneeees 70V 
Power DisSipation ......0.ccccccccccceeeseecscceseseeseceeeeses 150 mW 
Derate Linearly from 25°C oo... eececcccesccceseestesees 2.0 mw/°C 
Package 
Total Package Dissipation at 25°C Ambient 

(LED + Detector) oo. sececcerereeeeeenees 240 mW 
Derate Linearly from 25°C oc ceccceetereees 3.14 mW/°C 
Storage Temperature ooo... eeeeteeeees -55°C to +150°C 
Operating Temperature .......0.. cece -55°C to +100°C 
Soldering Time at 260°C occ ccetccesseeseneeteeenses 10 sec. 





IL256 


AC INPUT PHOTOTRANSISTOR 
SMALL OUTLINE 
SURFACE MOUNT OPTOCOUPLER 


Package Dimensions in Inches (mm) 


.234+.010 
(5.94.25) 


ese TEX | 


004 .008 (20)5 
.050 (1.27) typ. a rap eae 


TOLERANCE: +.005 (unless otherwise noted) 


Characteristics (T,=25°C) 

Symbol Min. Typ. Max. Unit Condition 
Emitter 
Forward Voltage Ve 1.2 15 = V lp=t10 mA 
Detector 
Breakdown Voltage 


Collector-Emitter BVcegq 30 50 V lo=1 mA 
Emitter-Collector BVgco 5 10 V le=100 pA 
Collector-Base BVcpo 70 90 V I¢=100 pA 
Collector-Emitter Vog=10 V 
Leakage Current ceo 5 50 nA 
Package 
DC Current Transfer CTR 20 %% Ip=+10 mA, 
Voe=5 Vv 
Symmetry 
CTR at +10mA 05 10 2.0 
CTR at-10 mA 
Collector-Emitter [p= 16 mA, 
Saturation Voltage Vee sat 0.4 Ic=2 mA 
Input to Output 
Withstand Voltage Vw.io 2500 VACpms t=1 min. 
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Figure 1. LED forward current versus forward 
voltage 





IF - LED Forward Current - mA 
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Figure 3, Peak LED current versus duty factor, Tau 


10000 


t 
i 
H 


If(pk) - Peak LED Current - mA 





108 105 t04 103 102 i090! 109 401 
t - LED Pulse Duration -s 
Figure 5. Normalized saturated CTR 







1.0 . 
a, i { 
& Tas 25°C ; i Vee(sat) = 0. 4V 
Bis PO hore Ae a ct 
oe Ta = > 70°C | 
F * Ta= rood 
a O.G Prrrmrrnernetnenenncnnnetenndenemennnesaannca fhe apylen nab sasingenas 
8 
s 
E 04 
S j 
2 : Normalized to: 
0.2 ey emma If=10 mA, Vce=5 V..--. 
3 Ta=25°C 
0.0 - 
ra) 1 10 100 
If - LED Current - mA 
Figure 7. Photocurrent versus LED current 
1000 
2 100. breweererrcererereereenenbennenvercenevenneeerees 
e 
2 
5 
8 10 
° 
<£ 
a 
BN perenne 
2 


10 100 
if - LED Current - mA 


5-113 


VF - Forward Voltage - V 


Normalized CTRcb Normalized CTR 


HFE - Transistor Gain 


Figure 2. Forward voltage versus forward current 
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fide = -55°C 
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Figure 4. Normalized CTR versus If and Ta 
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Figure 6. Normalized CTRcb 
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Figure 8. Base current versus If and HFE 
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L256 


(Optoisolators) 


Optocouplers 


Normalized HFE 


Ib - Base Current - pA 


Figure 9. Normalized HFE versus Ib, Ta 
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Figure 11. Base emitter voltage versus base 
current 
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Normalized Saturated HFE 


Iceo - Collector-Emitter -nA 


Figure 10. Normalized saturated HFE versus Ib 
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Figure 12.Collector-emitter leakage current 
versus temperature 
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IL256 


SIEMENS 


FEATURES 


* Couples AC and DC signals 
0.01% Servo Linearity 

Wide Bandwidth, >200 KHz 

High Gain Stability, +0.005%/°C 
Low Input-Output Capacitance 
Low Power Consumption, < 15mw 
Withstand Test Voltage, 7500 VAC 
1 sec. 

Internal Insulation Distance, >0.4 mm 
for VDE 

® Underwriters Lab File #E52744 

® VDE Approval #0884 (Optional with 
Option 1, Add -X001 Suffix) 

IL300G Replaced by IL300-X006 


APPLICATIONS 

¢ Power Supply Feedback Voltage/ 
Current 

* Medical Sensor Isolation 

* Audio Signal Interfacing 

* Isolate Process Control Transducers 

* Digital Telephone Isolation 


peak? 


FIGURE 1. Typical Application Circuit 
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LINEAR OPTOCOUPLERS 


Package Dimensions in Inches (mm) 


pin one 
1D 


lv .380 (9.65) 
400 (10.16) 


«300 (7.62) 
typ 


poyey 
kaa 
he 
oe 
1304 (3.30) 
aes) 
0° to 18° 


ag (1 ee: 
052 (1.32) 





DESCRIPTION 


The IL300 Linear Optocoupler consists of an AlGaAs IRLED irradiating 
an isolated feedback and an output PIN photodiode in a bifurcated 
arrangement. The feedback photodiode captures a percentage of the 
LED's flux and generates a control signal (IP;) that can be used to 
servo the LED drive current. This technique compensates for the 
LED's non-linear, time, and temperature characteristics. The output 
PIN photodiode produces an output signal (IP) that is linearly related 
to the servo optical flux created by the LED. 


The time and temperature stability of the input-output coupler gain 
(K3) is insured by using matched PIN photodiodes that accurately 
track the output flux of the LED. 


A typical application circuit (Figure 1) uses an operational amplifier at 
the circuit input to drive the LED. The feedback photodiode sources 
current to R1 connected to the inverting input of U1. The photocurrent, 
IP, will be of a magnitude to satisfy the relationship of (IP1=Viy /R1). 
The magnitude of this current is directly proportional to the feedback 
transfer gain (K1) times the LED drive current (Viy /R1=K1 - I). The op- 
amp will supply LED current to force sufficient photocurrent to keep 
the node voltage (Vb) equal to Va. 
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Optocouplers 


(Optoisolators) 





DESCRIPTION (continued) 


The output photodiode is connected to a non-inverting 
voltage follower amplifier. The photodiode load resistor, 
R2, performs the current to voltage conversion. The output 
amplifier voltage is the product of the output forward gain 
(K2) times the LED current and photodiode load, R2 

(V =I, + K2 « R2). 


Therefore, the overall transfer gain (V,/V,,) becomes the 
ratio of the product of the output forward gain (K2) times 
the photodiode load sesistor (R2) to the product of the 
feedback transfer gain (K1) times the input resistor (R1). 
This reduces to V,/V,,=(K2 » R2)/(K1-R1). The overall 
transfer gain is completely independent of the LED 
forward current. The IL300 transfer gain (K3) is expressed 
as the ratio of the ouput gain (K2) to the feedback gain 
(K1). This shows that the circuit gain becomes the product 
of the IL300 transfer gain times the ratio of the output to 
input resistors [V./V,,=K3 (R2/R1)]. 


IL300 TERMS 


KI- Servo Gain 
The ratio of the input photodiode current (|,,) to the LED 
current(|,). .e., K1 = 1,,/ I. 


K2 - Forward Gain 

The ratio of the output photodiode current (|,.,) to the 
LED current (I,), i.e., K2 = |,,/ |, 

K3 - Transfer Gain 

The Transfer Gain is the ratio of the Forward Gain to the 
Servo gain, i.e., K3 = K2/K1. 


AK3 - Transfer Gain Linearity 

The percent deviation of the Transfer Gain, as a function 
of LED or temperature from a specific Transfer Gain at a 
fixed LED current and temperature. 


Photodiode 

A silicon diode operating as a current source. The output 
current is proportional to the incident optical flux supplied 
by the LED emitter. The diode is operated in the pho- 
tovoltaic or photoconductive mode. In the photovoltaic 
mode the diode functions as a current source in parallel 
with a forward biased silicon diode. 

The magnitude of the output current and voltage is 
dependant upon the load resistor and the incident LED 
optical flux. When operated in the photoconductive mode 
the diode is connected to a bias supply which reverse 
biases the silicon diode. The magnitude of the output 
current ts directly proportional to the LED incident optical 
flux. 


LED (Light Emitting Diode) 

An infrared emitter constructed of AlGaAs that emits at 
890nm operates efficiently with drive current from 500unA 
to 40mA. Best linearity can be obtained at drive currents 
between 5mA to 20mA. Its output flux typically changes 
by -0.5%/°C over the above operational current range. 


Absolute Maximum Ratings 


Symbol Min. 

Emitter 
Power Dissipation Piss 

(T,=25°C) 
Derate Linearly 

from 25°C 
Forward Current If 
Surge Current Ipk 

(Pulse width <10ps) 
Reverse Voltage V 


Thermal Resistance Rth 
Junction Temperature T 


Detector 
Power Dissipation Poet 
Derate linearly 
from 25°C 
Reverse Voltage Vea 


Junction Temperature T, 
Thermal Resistance Rth 


Coupler 

Total Package 
Dissipation at 25°C P, 

Derate linearly 


from 25°C 
Storage Temperature T,, -55 
Operating Termp. Tes, -55 
Withstand Test Voltage 

1 min., 60 Hz WTV 
Withstand Test Voltage 

1 min WTV 
Withstand Test Voltage 

1 sec., 60 Hz WTV 
Withstand Test Voltage 

1 sec. WTV 
Lead Soldering Time 

at 260°C 
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470 
100 


50 
0.65 
50 


100 
1500 


210 


2.8 
150 


4420 


6250 


5300 


7500 
10 


Unit 
mW 
mWw/°C 
mA 
mA 

°C, MW 
°C 
mW 
mW/°C 
°C 
°CMW 
mW 
mW/°C 


°C 
°C 


VAC aus 


VAC 


Peak 


VAC 


VAC 
sec. 


Peak 


IL300 


Characteristics (T,=25°C) 


ie=10 mA 



















LED Emitter 
Forward Voltage 

Ve Temp. Coefficient 
Reverse Current 
Junction Capacitance 
Dynamic Resistance 
Switching Time 











Va=5 V 
Vp=0 V, f=1 MHz 

Ip = 10mA 

Alp=2 mA, Ipg=10 mA 
Alp=2 mA, leq=10 mA 
















Detector 
Dark Current 















Vaet=-15 V, Ie = 0 pA 


Open Circuit Voltage lp=10 MA 
Short Circuit Current IF=10 mA 
Junction Capacitance Ve=0 V, F=1 MHz 


Noise Equivalent Power Vaet=-15 V 




























Coupled Characteristics 
K1, Servo Gain (p/lg) 












Ip=10 MA, Viet =-15 V 











Servo Current, see Note 1,2 Ip1 Ir=10 MA, Vder=-15 V 
Ki Temperature Coefficient AK1/AT Ir=10 MA, Vger=-15 V 
K2, Forward Gain (lpa/lF) K2 Ie=10 MA, Vaet=-15 V 
Forward Current Ip2 Ip=10 MA, Veger=—-15 V 
K2 Temperature Coefficient AK2/AT le=10 MA, Vget=-15 V 


K3, Transfer Gain (K2/K1) K3 
See Note 1, 2 

Transfer Gain Linearity 

Transfer Gain Linearity 


K3 Temperature Coefficient 


Photoconductive Operation 
Frequency Response 

Phase Response at 200 KHz 
Rise Time 

Fail Time 


Ie=10 mA, Vaet=—-15 V 























AK3 
AK3 
AK3/AT 


Ip=1 to 10 mA 
Ig=1 to 10 MA, Ta=0°C to 75°C 
Ip=10 mA, Veet =-15 V 










leq=10 mA, MOD=+4 mA, R_=50 Q, 
Vaet=—15 V 



















Insulation - Isolation 









Input-Output Capacitance Ve=0 V, f=1 MHz 
Common Mode Capacitance Ve=0 V, f =1 MHz 
Common Mode Rejection Ratio f=60 Hz, R,=2.2 KQ 
Insulation Resistance Vio=500 VDC 





Withstand Test Voltage Rel. Humidity < 50% |ig<10 pA, 1 min. 
Ret. Humidity<50% Ig $10 pA, 1 min. 
Rel. Humidity < 50% lg <0 pA, 1 sec. 


Rel. Humidity < 50% |i9$10 A, 1 sec. 







Notes 
1. Bin Sorting: The |IL300 is shipped in tubes of 50 each. Each tube 
contains only one category of K3. The category of the 


sive aces ; 
Be A aisietedall) isrsov leant Mine Mal aveS oad parts in the tube is marked on the tube label as well as 


ines: on each individual part. 

Bin A=0.560-0.623 

Bin B=0.623-0.693 3. Category Options: Standard IL300 orders will be 

Bin C=0.693-0.769 shipped from the categories that are available at the 
Bin D=0.769-0.855 time of the order. Any of the ten categories may be 
Bin E=0.855-0.950 shipped. For customers requiring a narrower selection 
Bin F=0.950-1.056 of bins, four different bin option parts are offered. 


Bin G=1.056-1.175 
Bin H=1.175-1.304 
Bin l=1.304—1.449 


IL300-DEFG: Order this part number to receive 
categories D,E,F,G only. 


Bin J=1.449-1.610 IL300-EF: Order this part number to receive categories 
K3=K2/K1. K3 is tested at |,=10 mA, V,,,=-15 V. E, F only. 

2. Bin Categories: All IL300s are sorted into a K3 bin, IL300-E: Order this part number to receive category E 
indicated by an alpha character that is marked on the only. 


part. The bins range from “A” through “J”. I_300-F: Order this part number to receive category F 


only 


L300 
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Optocouplers 


(Optoisolators) 


FIGURE 2. LED forward current vs. forward 
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FIGURE 3. LED forward current vs. forward 
voltage 
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FIGURE 5. Servo photocurrent vs.LED current 
and temperature 
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FIGURE 7. Normalized servo photocurrent 
vs.LED current and temperature 
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FIGURE 9. Normalized servo gain vs.LED 
urrent and temperature 
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FIGURE 10. Transfer gain 
vs. LED current and temperature 


1.050 


1. 


K3 - Transfer Gain - (K2/K1) 


FI 


Oo 
4 
oO 


ca 
Q 
o 
an 


045 





0 5 10 15 20 25 
{F -LED Current -mA 


GURE 12. Amplitude response 


vs. frequency 
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CMRR - Rejection Ratio - dB 
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GURE 14. Common mode rejection 
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FIGURE 15. Photodiode junction capacitance 
vs. reverse voltage 
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FIGURE 11. Normalized transfer gain 
vs. LED current and temperature 
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FIGURE 13. Amplitude and phase 
response vs. frequency 
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APPLICATION CONSIDERATIONS 


In applications such as monitoring the output voltage from 
a line powered switch mode power supply, measuring 
bioelectric signals, interfacing to industrial transducers, or 
making floating current measurements, a galvanically 
isolated, DC coupled interface is often essential. The 
L300 can be used to construct an amplifier that will meet 
these needs. 


The IL300 eliminates the problems of gain nonlinearity 
and drift induced by time and temperature, by monitoring 
LED output flux. 


A PIN photodiode on the input side is optically coupled to 
the LED and produces a current directly proportional to 
flux falling on it . This photocurrent, when coupled to an 
amplifier, provides the servo signal that controls the LED 
drive current. 


The LED flux is also coupled to an output PIN photodiode. 
The output photodiode current can be directly or amplified 
to satisfy the needs of succeeding circuits. 
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(Optoisolators) 


ISOLATED FEEDBACK AMPLIFIER 


The IL300 was designed to be the central element of 
DC coupled isolation amplifiers. Designing the IL300 
into an amplifier that provides a feedback control signal 
for a line powered switch mode power is quite simple, 
as the following example will illustrate. 


See Figure 17 for the basic structure of the switch mode 
supply using the Siemens TDA4918 Push-Pull Switched 
Power Supply Control Chip. Line isolation and insulation 
is provided by the high frequency transformer. The 


voltage monitor isolation will be provided by the IL300. 


The isolated amplifier provides the PWM control signal 
which is derived from the output supply voltage. Figure 
16 more closely shows the basic function of the ampli- 
fier. 


The control amplifier consists of a voltage divider and a 
non-inverting unity gain stage. The TDA4918 data sheet 
indicates that an input to the control amplifier is a high 
quality operational amplifier that typically requires a +3V 
signal. Given this information, the amplifier circuit 
topology shown in Figure 18 is selected. 


The power supply voltage is scaled by R1 and R2 so 
that there is +3V at the non-inverting input (Va) of U1. 
This voltage is offset by the voltage developed by 
photocurrent flowing through R3. This photocurrent is 
developed by the optical flux created by current flowing 
through the LED. Thus as the scaled monitor voltage 
(Va) varies it will cause a change in the LED current 
necessary to satisfy the differential voltage needed 
across R3 at the inverting input. 


The first step in the design procedure is to select the 
value of R3 given the LED quiescent current (I,.) and the 
servo gain (K1). For this design, |= 12mA. Figure 4 
shows the servo photocurrent at |, is found to be 


100nA. With this data R3 can be calculated. 


FIGURE 17. Switch Mode Power Supply 
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For best input offset compensation at U1, R2 will equal R3. 
The value of R1 can easily be calculated from the follow- 
ing: 
Ri = po (Yow : i} 
Vv 


a 


20KQ = s0Ko(eY : 1) 


The value of R5 depends upon the IL300 Transfer Gain 
(K3). K3 is targeted to be a unity gain device, however to 
minimize the part to part Transfer Gain variation, 
Siemens offers K3 graded into +5% bins. R5 can be 
determined using the following equation, . 


R5= Vout ; R3 (R1 + R2) 
~ Vayonitorn R2 K3 


Or if a unity gain amplifer is being designed (V V 


; : soe MONITOR — 
R1=0), the equation simplifies to : 


OUT! 


R5 = 3 
K3 


FIGURE 16. Isolated Control Amplifier 
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FIGURE 18. DC Coupled Power Supply Feedback Amplifier 








Table 1 gives the value of R5 given the production K3 bins. 


TABLE 1. R85 Selection 
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Vout - Output Voltage - V 





A 
B 
C 
D 
E 
F 
G : . 
H Vin -Input Voltage - V 
| 

J 





FIGURE 20. Linearity error vs. input voltage 
The last step in the design is selecting the LED current 

limiting resistor (R4). The output of the operational amplifier 0.025 
is targeted to be 50% of the Vcc, or 2.5 V. With an LED 0.020 
quiescent current of 12 mA the typical LED (V, ) is 1.3V. 





Given this and the operational output voltage, R4 can be Ry 
calculated. 5 
i 
R4 = Veparp -_VF = 25V_-13V — 1900 = 
lkq 12mA é 

= .0.005 


The circuit was constructed with an LM201 differential 
operational amplifier using the resistors selected. The 
amplifier was compensated with a 100 pF capacitor con- 
nected between pins 1 and 8. 


Vin - input Voltage - V 


The DC transfer charateristics are shown in Figure 19. The 
amplifier was designed to have a gain of 0.6 and was mea- 
sured to be 0.6036. Greater accurracy can be achieved by 
adding a balancing circuit, and potentiometer in the input 
divider, or at R5. The circuit shows exceptionally good gain 
linearity with an RMS error of only 0.0133% over the input 
voltage range of 4V-6V in a servo mode; see Figure 20. 
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The AC characteristics are also quite impressive For best results, place a buffer transistor between the LED 
offering a -3dB bandwidth of 100KHz, with a -45° and output of the operational amplifier when a CMOS 
phase shift at 80KHz as shown in Figure 21. opamp is used or the LED |,, drive is targeted to operate 
beyond 15 mA. Finally the bandwidth i is influenced by the 
magnitude of the closed loop gain of the input and output 
amplifiers. Best bandwidths result when the amplifier gain 
is designed for unity. 


FIGURE 21. Amplitude and phase power supply 
control 


FIGURE 22. Non-Inverting and Inverting Amplifiers 
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BIPOLAR ISOLATION AMPLIFIERS 

The same procedure can be used to design isolation 
amplifiers that accept biploar signals referenced to 
ground. These amplifiers circuit configurations are 
shown in Figure 22. In order for the amplifier to respond +Vret 2 
to a signal that swings above and below ground, the 
LED must be prebiased from.a separate source by 
using a voltage reference source (Vref1). In these 
designs, R3 can be determined by the following 
equation. 


Inverting Output 


+Vreft 


R3 = Vreft = Vreft 
lp. K1 leq 


These amplifiers provide either an inverting or non- 
inverting transfer gain based upon the type of input and 
output amplifier. Table 2 shows the various configura- 
tions along with the specific transfer gain equations. 
The offset column refers to the calculation of the output 
offset or Vref2 necessary to provide a zero voltage 
output for a zero voltage input. The non-inverting input 
amplifier requires the use of a bipolar supply, while the 
inverting input stage can be implemented with single 
supply operational amplifiers that permit operation close 
to ground. 





TABLE 2. = ee Amplifiers 





ve ie Ra (Ri + Ro) 


Non-Inverting Non-inverting — Ka Ra RatRs + Re) Ra Ra(Rs + Re) Viet2 = Vets eros Ka 
oh "Rg Rs(Ri + Ra) Rs Re 


Non-inveriing Vo a -Ko R. Ra(Re + R.) V ewes R. (Re+Re} Ka 
Ra Re 


Vin. Ra Rs(Ri + Rod 


Non-Inverting inverting __-K3 Rg Ro Veo = -V 
7 ~ Bs Rs (Ri + Rd 
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IL400 


PHOTOTRANSISTOR 
OPTOCOUPLER 


SIEMENS 


FEATURES 


Package Dimensions in Inches (mm) 


¢ Turn On Current (1-7), 5.0 mA Typical 
¢ Gate Trigger Current (Ig7), 20 pA 

¢ Surge Anode Current, 1.0 Amp 

¢ Blocking Voltage,400 V 

* Gate Trigger Voltage (Vg), 0.6 Volt 

* Isolation Voltage, 7500 V 

¢ Solid State Reliability 

¢ Standard DIP Package 

¢ Underwriters Lab File #E52744 


DESCRIPTION 


The IL400 is an optically coupled SCR with a 
Gallium Arsenide infrared emitter and a silicon 
photo SCR sensor. Switching can be achieved 
while maintaining a high degree of isolation 
between triggering and load circuits. The IL400 
can used in SCR triac and solid state relay 
applications where high blocking voltages and 
low input current sensitivity are required. 


Maximum Ratings 


Emitter 

Peak Reverse Voltage 000.0... eects 6.0V 
Peak Forward Current (100 pts, 1% Duty Cycle) .1.0A 
Continuous Forward Current 0.00.0... 60 mA 
Power Dissipation at 25°C wooo. 100 mW 
Derate Linearly from 25°C ooo... 1.3mW/°C 
Detector 

Reverse Gate Voltage ooo... ccccccserseesteerteees 6.0 V 
Anode Voltage (DC or AC Peak) ......... cece 400 V 
ANOde@ CUITENE oo. eecccccccccccsecsecssetseecsetseeseenes 100 mA 
Surge Anode Current (5 ms duration) .........000. 1.0A 
Surge Gate Current (5 ms duration) ............... 200 mA 
Power Dissipation at 25°C ambient............... 200 mW 
Derate Linearly from 25°C oo... 2.11 mW/°C 
Package 

Isolation Voltage oo... ccc eee etree 7500 VDC 
Total Package Dissipation ........0....ee 250 mW 
Derate Linearly from 25°C oo... cece 2.63 mW/°C 
Operating Temperature ...............00 55°C to +100°C 
Storage Temperature wo. -55°C to +150°C 


Pin One 
ID. 
.248 (6.30) 
256 (6.50) 


335 (8.50) 
343 (8.70) 


a 039 
1,00) 
aa t 


130 (3.30) 
} 1383.50) 


} 


.032 (0.80) 
min. 


031 (0.80 
oa. x Fe one eg 
A Sot 100 (2.54) typ. 


Characteristics (Ta=25°C) 


Symbol Min. Typ. 

Emitter 
Forward Voltage Ve 1.2 
Reverse Voltage Ve 5.0 
Reverse Current Ir 
Detector 
Forward Blocking 

Voltage Vom 400 
Reverse Blocking 

Voltage Vom 400 
On-state Voltage Vt 
Gate Trigger Voltage Ver 0.6 
Forward Leakage 

Current Ip 0.2 
Reverse Leakage 

Current lp 0.2 
Gate Trigger Current Igy 20 
Package 
Turn-On Current ter 05 50 
Isolation Voltage 7500 
Isolation Resistance 100 


Isolation Capacitance 
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Anode 








q—-300 (7.62)__, 
typ. 


18° 


yes 
010 (.25) 
014 (.35) 


300 (7.62) 
347 (8.82) 


Max. Unit Condition 
is ¥ lp = 20mA 
V Ip = 10 pA 
10 pA  V_=5V 
Rex = 10 KQ 
V Ta = 100°C 
ly = 150 mA 
Rex = 10 KQ 
T, = 100°C 
lg = 150 mA 
12 V l= 100 mA 
1.0 Vv Vex = 100V 
Rex = 27 KQ 
Rp = 10 KQ 
Rex = 27 KQ 
2.0 pA { Ip = 0, Ty = 25°C 
Vax = 400 Vv 
lp = 0, Ta = 25°C 
2.0 pA Vax = 400 V 
lp = 0, Ta = 250°C 
50 pA Vex = 100V 
Rex = 27 KQ 
Ri = 10 KQ 


10.0 mA Vey = 100V, 


Rex = 10 KQ 
t= 1 sec. 
5300 VACams 
GQ Vigo = SOOV 
pF f= 1 MHz 


VDC 


Optocouplers 
(Optoisolators) 





SIEMENS 


FEATURES 


On-State Current, 300 mA 
Zero Voltage Crossing 
Blocking Voltage, 600 V 
Withstand Test Voltage from 
Double Molded Package 

7500 VACpeax 

High Input Sensitivity 

let=2 mA, PF=1.0 

Ipr=5 MA, PF<1.0 

High Static dv/dt 10,000 V/s 
Inverse Parallel SCRs Provide 
Commutating dv/dt >10K V/s 
Very Low Leakage <10 LA 
Small 6-Pin DIP Package 
Underwriters Lab File #E52744 
VDE Approval #0884 (Optional with Option 1, 
Add -X001 Suffix) 


Maximum Ratings 


Emitter 

Reverse Voltage 2... ccc cccccccccccecccseceseccsebesseneaeneaes 6V 
Forward Current ........ccccccccseccscceceeesecsesssessseneeeee 60 mA 
SUIQe@ CUrrOn 2s... csccccdccccesccescetzarcscecstcecseeseennvessatsoees 25A 
Thermal Resistance ..........ccccccceccceseceeseserees 750 °CWW 
Power Dissipation ........0.....ccccceccccsecteeeseeseeeeteeeees 100 mW 
Derate from 25°C oo... .ccccceseceeeeeereeees Sacks 1.33 mW/°C 
Detector 

Peak Off-State Voltage oo... cece ccecseesseeneeee 600 V 
Peak Reverse Voltage ..0......c cc ceceececscsesteneeeeees 600 V 
RMS On-State Current oo... ccc cece cccsteseneerees 300 mA 
Single Cycle Surge 0... cccccceeecsseeeteessentessteesneees 3A 
Thermal Resistance ......0 cocci ctceeeerecneeeeeees 125°C/MW 
Total Power Dissipation ...........cccccceecceeseeeeeeees 500 mW 
Derate from 25°C oiicccccccceeeesseessesserseneveees 6.6 MW/°C 
Package 

Withstand Test Voltage .....7500 VACpeax /5300 VACas 
Storage Temperature oo... eee -§5°C to +150°C 
Operating Temperature ........ eee -55°C to +100°C 
Lead Soldering Temperature .......0.. cece 260°C/5 sec. 





IL410 


ZERO VOLTAGE CROSSING 
600 V TRIAC DRIVER OPTOCOUPLER 


Package Dimensions in Inches (mm) 


248 (6.30) , ; Mle 
Substrate 
do not 
connect 
Triac 
.335 (8.50) . MT1 
.343 (8.70) “Zero Crossing Circuit 


«300 (7.62)__.| 
typ. 


oe 2 


130 (3.30) 
} -138 (8.50) 


pee 18° 
typ 120 (3.05) 
basoottina 010 (.2) -130 (3.30) 
014 (35) 


300 (7.62) \ 


gst 
031 (0.80 

avseen Bs “rH G35 (0.90) ee 

ee 100 (2.54) typ. 


347 (8.82) 





DESCRIPTION 


The IL410 consists of a GaAs IRLED optically coupled to a 
photosensitive zero crossing TRIAC network. The TRIAC consists 
of two inverse parallel connected monolithic SCRs. These three 
semiconductors are assembled in a six pin 0.3 inch dual in-line 
package, using high insulation double molded, over/under 
leadframe construction. 


High input sensitivity is achieved by using an emitter follower 
phototransistor and a cascaded SCR predriver resulting in an LED 
trigger current of less than 2 mA (DC). 


The IL410 uses two discrete SCRs resulting in a commutating 
dV/dt greater than 10KV/us. The use of a proprietary dv/dt clamp 
results in a static dV/dt of greater than 10KV/us. This clamp circuit 
has a MOSFET that is enhanced when high dV/dt spikes occur 
between MT1 and MT2 of the TRIAC. When conducting, the FET 
clamps the base of the phototransistor, disabling the first stage 
SCR predriver. 


The zero cross line voltage detection circuit consists of two 
enhancement MOSFETS and a photodiode. The inhibit voltage of 
the network is determined by the enhancement voltage of the N- 
channel FET. The P-channel FET is enabled by a photocurrent 
source that permits the FET to conduct the main voltage to gate on 
the N-channel FET. Once the main voltage can enable the N- 
channel, it clamps the base of the phototransistor, disabling the 
first stage SCR predriver. 


The 600V blocking voltage permits control of off-line voltages up to 
240VAC, with a safety factor of more than two, and is sufficient for 
as much as 380VAC. 


The 1L410 isolates low-voltage logic from 120, 240, and 380 VAC 
lines to control resistive, inductive, or capacitive loads including 
motors, solenoids, high current thyristors or TRIAC and relays. 


Applications include solid-state relays, industrial controls, office 
equipment, and consumer appliances. 
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Characteristics 


Emitter 

Forward Voltage 

Breakdown Voltage 

Reverse Current 

Capacitance 

Thermal Resistance 
Junction to Lead 


Output Detector 


Repetitive Peak 
Off-State Voltage 
Off-State Voltage 
Off-State Current 
Off-State Current 
On-State Voltage 
On-State Current 
Surge (Non-Repetitive) 
On-State Current 
Trigger Current 1 
Trigger Current 2 
Trigger Current Temp. Gradient 


Inhibit Voltage Temp. Gradient 
Off-state Current in Inhibit State 
Capacitance Between 

Input and Output Circuit 
Holding Current 
Latching Current 
Zero Cross Inhibit Voltage 
Turn-On Time 
Turn-Off Time 
Critical Rate of Rise 

of Off-State Voltage 


Critical Rate of Rise of Voltage 
at Current Commutaton 


Critical Rate of Rise of 
On-State Current 

Thermal Resistance 
Junction to Lead 


Insulation and isolation 


Critical Rate of Rise of Coupled 
Input/Output Voltage 

Common Mode Coupling 
Capacitor 

Package Capacitance 

Withstand Test Voltage 
Input-Output 


Creepage Distance, Input/Outut 
Circuit 

Clearance, Input /Output Circuit 

Insulation Test Voltage 
Between Input /Output Circuit 

Creepage Tracking Resistance 


Min. 


Voir MS) 424 
locams) 
JorRMs) 
Vim 
It 


as 


Ito 

ler 

lrr2 

Al 571/47; 
Al pra /AT, 
AVp; nH/AT; 


loINH 


Cio 
ly 
Ip 
Vin 
ton 
torr 


10000 
5000 


dv/dt 
dv/dte, 


Av/dterg 
dv/dterg 


10000 
5000 


di/dtg, 


Rr 


dVuo) /at 


Com 
Cio 


WTV 
WTV 
WTV 
WTV 


4420 
6250 
5300 
7500 


Wes 5300 


per DIN IEC 112/VDE 0303, Part1 CTI 


Group Illa per DIN VDE 0110 
insulation Resistance 


Ris 
Ris 


Typ. Max 
1.16 1.35 
30 
0.1 10 
25 
750 
650 
460 
10 100 

200 
1.7 3 
300 
3 
2.0 
6.0 
7 14 
7 14 
-20 
50 200 
2.0 
65 500 
5 
15 25 
35 
50 
8 

150 
10000 
0.01 

0.8 

175 
210! 

210"! 
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Unit 


pA 
pA 


mA 


mA 
mA 
BA/K 
pA/K 
mvV/K 
pA 


pF 
mA 


us 
ny 


V/s 
V/ps 


V/s 
V/ps 
A/us 


°C/W 


Vitis 


pF 
pF 


VACrs 
VACpEak 
VACrms 
VACpeE aK 


mm 
mm 


Voc 


rome) 


Condition 


lp=10 mA 

Ip=10 pA 

Vax6 V 

Ve=0 V, f=1 MHz 


lorm=100 pA 

Ip(rms)=70 pA 

Vp=600 V, Ty 100°C, tp=0mA 
Vp=600 V, lp= Rated ler 
|=300 mA 

PF=1 0, Vi~rms)= 1 wf Vv 


f=50 Hz 
Vp=5 V 
Vop=220 V, f=50 Hz, Tj=100°C, tpr>10 ms 


lr=let1. Vorm 
Vp=0, f=1 kHz 


Vy=2.2 V 

|-=Rated ler 
Vam=Vom=424 VAC 
PF=1.0, |=300 mA 


Vp=0.67 Vorm: Tj=25°C 
T;=80°C 


Vp=0.67 Vprm, di/dterg $ 15 A/ms 


Tj=25°C 
T;=80°C 


l7=0 A, Vam=Vom=424 VAC 


f=1 MHz, Vio=0 V 


Relative Humidity <50% 
lig S10 pA, 1 min. 
Relative Humidity <50% 
lio S10 pA, 1 sec. 


Vio=500 V Ta=25 °C 
Ta +100 °C 
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POWER FACTOR CONSIDERATIONS 


A snubber isn't needed to eliminate false operation of the 
TRIAC driver because of the IL410’s high static and commu- 
tating dv/dt with loads between 1 and 0.8 power factors. 
When inductive loads with power factors less than 0.8 are 
being driven, include a RC snubber or a single capacitor 
directly across the device to damp the peak commutating dv/ 
dt spike. Normally a commutating dv/dt causes a turning-off 
device to stay on due to the stored energy remaining in the 
turning-off device. 


But in the case of a zero voltage crossing optotriac, the 
commutating dv/dt spikes can inhibit one half of the TRIAC 
from turning on. If the spike potential exceeds the inhibit 
voltage of the zero cross detection circuit, half of the TRIAC 
will be held-off and not turn-on. This hold-off condition can be 
eliminated by using a snubber or capacitor placed directly 
across the optotriac as shown in Figure 1. Note that the value 
of the capacitor increases as a function of the load current. 


Figure 1. Shunt capacitance versus load current 


Cs(u . 0.00632(uF)* 10\(0.00661L(mA)) 
| 

4 feveeseer 
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Cs - Shunt Capacitance - uF 
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0 50 100 150 200 250 300 350 400 
IL - Load Current- mA(RMS) 


The hold-off condition also can be eliminated by providing a 
higher level of LED drive current. The higher LED drive 
provides a larger photocurrent which causes the phototransis- 
tor to turn-on before the commutating spike has activated the 
zero cross network. Figure 2 shows the relationship of the 
LED drive for power factors of less than 1.0. The curve 
shows that if a device requires 1.5 mA for a resistive load, 
then 1.8 times (2.7 mA) that amount would be required to 
control an inductive load whose power factor is less than 0.3. 


Figure 2. Normalized LED trigger current versus 
power factor 
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Figure 3. Schematic 
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VF - Forward Voltage - V 


P LED” LED Power - mW 


Figure 4. Forward voltage versus forward current 


Ta = 85°CT 
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Figure 6. Maximum LED power dissipation 
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Figure 8. Current reduction 
Inams=f(Ta), Rinya=125 KW 
Device switch soldered in pcb or base plate. 
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Figure 5. Peak LED current versus duty factor, Tau 
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Figure 7. Typical output characteristics 
I= f(V7), parameter: T; 
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Figure 9. Current reduction 

IraMs=f(Tpins), Renu-pins= 16.5 K/W 
Thermocouple measurement must be performed 
potentially separated to A1 and A2. Measuring 
junction as near as possible at the case. 
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Figure 10. Typical trigger delay time 
tog=f (leletasec), Vp=200 V, f=40 to 60 Hz, 
parameter: T; 
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Figure 12. Power dissipation 
40 to 60 Hz line operation, Pro7=f(Itams) 
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Figure 11. Typical inhibit current 
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Figure 13. Typical static inhibit voltage limit 
VoINHmin= f(leArrosec), parameter: T; ; 

Device zero voltage switch can be triggered only 
in hatched area below T, curves. 
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1L410 


Current commutation: 
The values 100 A/ms with following peak reverse recovery current > 80 mA should not be exceeded. 


Avoiding high-frequency turn-off current oscillations: 

This effect can occur when switching a circuit. Current oscillations which appear essentially with inductive loads of a 
higher winding capacity result in current commutation and can generate a relatively high peak reverse recovery current. 
The following alternating protective measures are recommended for the individual operating states: 





== 0.1 pF 220 V~ 











© O 
1. Apply a capacitor to the supply pins at the load-side. 





33 Q 


~~} 


Optocouplers 
(Optoisolators) 


22 nF 220 V~ 











(= O 





2. Connect a series resistor to the IL410 output and bridge both by a capacitor. 


500 HH 
a 


O-—¢ 
















—— 22nF 








3. Connect a choke of low winding capacity in series e.g., a ringcore choke, with higher load currents. 


Note: 
Measures 2 to 3 are especially required for the load separated from the IL410 during operation. The above mentioned effects 


do not occur with 1L410 circuits which are connected to the line by transformers and which are not mechanically interrupted. 
In such cases as well as in applications with a resistive load the corresponding protective circuits can be neglected. 


1L410 
5-129 


TECHNICAL INFORMATION 


Commutating Behavior 


The use of a triac at the output creates difficulties in 
commutation due to both the built-in coupled thyristor 
systems. The triac can remain conducting by parasitic 
triggering after turning off the contro! current. However, 
if the IL410 is equipped with two separate thyristor chips 
featuring high dv/dt strength, no RC circuit is needed in 
case of commutation. 


Control And Turn-On Behavior 


The trigger current of the IL410 has a positive tempera- 
ture gradient. The time which expires from applying the 
control current to the turn-on of the load current is 
defined as the trigger delay time (tgd). On the whole this 
is a function of the overdrive meaning the ratio of the 
applied control current versus the trigger current (I-/IF7). 
If the value of the control current corresponds to that of 
the individual trigger current of IL410 turn-on delay 
times amounts to a few milliseconds only. The shortest 
times of 5 to 10 us can be achieved for an overdrive 
greater or equal than 10. The trigger delay time rises 
with an increase in temperature. 


For very short control current pulses (t,)¢ <500 ps) a 
correspondingly higher control current must be used. 
Only the 1L410 without zero voltage switch is suitable for 
this operating mode. 


Zero Voltage Switch 


The IL410 with zero voltage switch can only be triggered 
during the zero crossing the sine AC voltage. This prevents 
current spikes, e. g. when turning-on cold lamps or capaci- 
tive loads. 


Applications 


Direct switching operation: The IL410 switch is mainly suited 
to control synchronous motors, valves, relays and solenoids 
in Gratz circuits. Due to the low latching current (600 WA) 
and the lack of an AC circuit at the output, very low load 
currents can easily be switched. 


Indirect switching operation: The IL410 switch acts here as a 
driver and thus enables the driving of thyristors and triacs of 
higher performance by microprocessors. The driving current 
pulse should not exceed the maximum permissible surge 
current of the L410. For this reason, the IL410 without zero 
voltage switch often requires current limiting by a series 
resistor. 


The favorably low latching current in this operating mode 
results in AC current switches which can handle load 
currents from some milliamperes up to high currents. 


Application Notes 


_ © Over voltage protection: A voltage-limiting varistor 


(e.g. SIO VSO5K250) which directly connected to the IL410 
output can protect the component against overvoltage. 


1L410 
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SIEMENS 


FEATURES 

* High Input Sensitivity !-;=2 mA 
Blocking Voltage, 600 V 

300 mA On-State Current 

High Static dv/dt 10,000 Vijis 


Inverse Parallel SCRs Provide 
Commutating dv/dt >2K V/us 


® Very Low Leakage <10 LA 


Withstand Test Voltage from 
Double Molded Package 


* Smail 6-Pin DIP Package 

® Underwriters Lab File #E52744 

¢ VDE Approval #0884 (Optional with Option 1, 
Add -X001 Suffix) 


Maximum Ratings 


Emitter 

Reverse Voltage oo... ccccecccesseceeneneereeteeereeneneneenneenees 6V 
Forward Curlent 0.0... ccc ccceeceeneestenseeseetettenenes 60 mA 
SUrge: CUITENE sisiicveaiies avtebucag esvceascteiaues ctdueedvsesdeaeoeananis 25A 
Power Dissipation oo... ccc ccseceececesetteeeeees 100 mW 
Derate from 25°C occ cceseteteteeesteaes 1.33 mW/°C 
Thermal Resistance oo... cece eteeeeeeteeenes 750 °C/W 
Detector 

Peak Off-State Voltage ooo... cece ete eeeeeetneeteneeeees 600 V 
Peak Reverse Voltage oo... cccccccccccccseceseecseecteeeseeesteees 600 V 
RMS On-State Current ....0. cc cccccccecceecesseceteenneennees 300 mA 
Single Cycle SUE oo. eececcccecceeteeeeeteectetseeteeneeereeteennens 3A 
Total Power Dissipation ..00.0....0 ccc cceccccceeseccseeeeeeses 500 mW 
Derate from 25°C oo. iccccccecceessesetsctstssereeanens 6.6 mW/°C 
Thermal Resistance 00... ccc csessecssetsetseeeeeens 150°C 
Package 

Storage Temperature oo... cc cccceeeeeeees -55°C to +150°C 
Operating Temperature oo... ees -55°C to +100°C 
Lead Soldering Temperature oo... ee 260°C/5 sec. 
Withstand Test Voltage ........... 7500 VACpeax /5300 VACaus 


IL420 


600 V TRIAC DRIVER OPTOCOUPLER 


Package Dimensions in Inches (mm) 
Pin One ID. 


248 (6.30) 
286 (6.50) 


Substrate 
do not 
connect 


Triac 
MT1 


335 (8.50) 
343 (8.70) 


«300 (7.62)__, 
typ. 
130 (3.30) 
4 138 50) 
4° ae 18° 
typ™ . ypo™ 
032 (0.80) 010 (.25) 


mn 014 (35) = 7 
|. .200 (7.62) \ 


347 (8.82) 





<+.031 (0.80) 
035 (0.90} 


100 (2.54) typ. 


018 ads | 
022 (0.55) 





DESCRIPTION 


The IL420 consists of a GaAs IRLED optically coupled to a 
photosensitive non-zero crossing TRIAC network. The TRIAC 
consists of two inverse parallel connected monolithic SCRs. 
These three semiconductors are assembled in a six pin 0.3 inch 
dual in-line package, using high insulation double molded, 
over/under leadframe construction. 


High input sensitivity is achieved by using an emitter follower 
phototransistor and a cascaded SCR predriver resulting in an 
LED trigger current of less than 2 mA (DC). 


The |L420 uses two discrete SCRs resulting in a commutating 
dV/dt of greater than 10KV/ms. The use of a proprietary dv/at 
clamp results in a static dV/dt of greater than 10KV/ms. This 
clamp circuit has a MOSFET that is enhanced when high dV/dt 
spikes occur between MT1 and MT2 of the TRIAC. When 
conducting, the FET clamps the base of the phototransistor, 
disabling the first stage SCR predriver. 


The 600V blocking voltage permits control of off-line voltages 
up to 240VAC, with a safety factor of more than two, and is 
sufficient for as much as 380VAC. 


The IL 420 isolates low-voltage logic from 120, 240, and 380 
VAC lines to control resistive, inductive, or capacitive loads 

including motors, solenoids, high current thyristors or TRIAC 
and relays. 


Applications include solid-state relays, industrial controls, 
office equipment, and consumer appliances. 
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Optocouplers 


(Optoisolators) 





Characteristics 


Emitter 

Forward Voltage 

Breakdown Voltage 

Reverse Current 

Capacitance 

Thermal Resistance 
Junction to Lead 


Output Detector 
Repetitive Peak 
Off-State Voltage 
Repetitive Peak 
Reverse Voltage 
Off-State Voltage 
Reverse Voltage 
Off-State Current 
Reverse Current 
On-State Voltage 
On-State Current 
Surge (Non-Repetitive) 
On-State Current 
Holding Current 
Latching Current 
LED Trigger Current 
Turn-On Time 
Turn-Off Time 
Critical Rate of Rise 
of Off-State Voltage 


Critical Rate of Rise of Voltage 
at Current Commutation 


Critical Rate of Rise of 
On-StateCurrent 

Thermal Resistance 
Junction to Lead 


VprM 


VarM 
Vorrms) 
R 
Ip(AMs) 
IR(RMS) 





Insulation and Isolation 

Critical Rate of Rise of 
Coupled Input/Output 
Voltage 

Common Mode Coupling 
Capacitor 

Package Capacitance 

Withstand Test Voltage 
Input-Output 


Creepage Distance, 
Input/Output Circuit 

Clearance, !nput/Output Circuit 

Insulation Test Voltage, Between 
Input/Output Circuit 

Creepage Tracking Resistance 
per DIN IEC 112/VDE 0303, Part 1 
group Itla per DIN VDE 0110 

Insulation Resistance 


Gradient 
Capacitance Between Input 
and Output Circuit 


teeeant T 


WTV 


600 


600 
424 
424 


10000 
5000 


10000 
5000 


4420 
6250 
5300 
7500 


28.2 
27.2 


5300 


Typ. Max 
1.16 1.35 
30 
0.1 10 
40 
750 
650 
650 
460 
460 
10 100 
10 100 
1.7 3 

300 

3 
65 500 
5 

1 2 
35 
50 

8 

150 
5000 
0.01 
0.8 
175 
21012 
21011 
7 14 

2 
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LUs 


Vitus 
Vis 


Vis 
Vis 
Alus 
°C IW 


V/us 


pF 
pF 
VACams 
VACpEaK 
VACrms 
VACpEak 


mm 
mm 


VDC 


pA/K 


pF 


Condition 


I-=10 mA 

IR=10 HA 

VR=6 V 

Vp=0 V, f=1 MHz 


lpaM= 100 pA 


lpm=100 HA 
lbyrmsy=70 HA 
lR(RMS)=70 HA 
Vp=600 V, Ta= 100°C 
Va=600 V, T= 100°C 
ly =300 mA 

PF=1 0, Vairmsy= | WA Vv 


f=50 Hz 


Vy=2.2V 
Vax=5 V 
Vam=Vom= 424 VAC 
PF=1.0, l= 300 mA 


Tj = 25°C 
T=80°C 


Vp=0.67 Vorm: di/d lorgS15 A/ms 


T = 25°C 
T,=80°C 


l;=0 A, Vam=Vpm=424 VAC 


f =1 MHz, Vio= OV 


Relative Humiditys50% 
lio $10 pA, 4+ min. 
Relative Humiditys50% 
lo $10 pA, 1 sec. 


Vio=500 
Ta=25°C 
T,=100°C 


Vp=0, f=1 kHz 


IL420 


Figure 1. Forward voltage versus forward current 
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Figure 3. Maximum LED power dissipation 
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Figure 5. Current reduction |qays=f(T 4) 
Rina=t25 K/W 
Device switch is soldered in PCB or base plate 
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Figure 2. Peak LED current versus duty factor, Tau 
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Figure 6. Current reduction 

Itams=(Tpins)s Riny=16.5 KW 

Thermocouple measurement must be performed 
potentially separated to A1 and A2. Measuring 
junction to be as near as possible at case. 
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Optocoupters 


(Optoisolators) 





Figure 7. Typical trigger delay time 
ae Vp=200 V, parameter: T 
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Figure 10. Pulse trigger current [-7y=f(tp) 
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Tet 











PAT PTT 
PN ET 
EON EE 
Nt 
a ell 
LLU 


0" 5 ps 10? 









Figure 8. Typical off-state current 
Ip=f(T;), Vp=800 V, parameter: T; 
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Figure 11. Schematic 
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Figure 9, Power dissipation 
for 40 to 60 Hz line operation 
Prot={(ltams) 
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The |IL420 uses two discrete SCRs resulting in a commutating 
dV/dt of greater than 10 KV/ts. 
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SIEMENS 


FEATURES 

© High Current Transfer Ratios, Vogp=5 V 
ILALD755-1: 750% at Ilp=2 mA 
IWILD755-2: 1000% at Ir=1 mA 

BVcEo >60V 

AC or Polarity Insensitive Inputs 

Built-In Reverse Polarity Input Protection 
Industry Standard DIP Package 
Underwriters Lab File #E52744 

VDE #0884 Available with Option 1 


DESCRIPTION 


The IL/ILD755 are bidirectional input optically 

coupled isolators. They consist of two Gallium 

Arsenide infrared emitting diodes coupled to a 
silicon NPN photodarlington per channel. 


The !L755 are single channel Darlington opto- 
couplers. The ILD755 has two isolated channeis in a 
single DIP package. 


They are designed for applications requiring 
detection or monitoring of AC signals. 


Maximum Ratings 
Emitter (Each Channel) 


Continuous Forward Current ..0....0cccceceeeteete 60 mA 
Power Dissipation at 25°C .o....cccccccccccceecerenees 100 mW 
Derate Linearly from 25°C oo... ecceerseneees 1.33 mW/°C 
Detector (Each Channel) 
Collector-Emitter Breakdown Voltage ......... ee 60 V 
Collector-Base Breakdown Voltage oo... 70V 
Power Dissipation at 25°C 
HET ES wo ce tdared hh A ee te eal a 200 mW 
WED 755: seishe-sselsesdtevanastcavenbeatiens seas thestateeestaeye toads 150 mW 
Derate Linearly from 25°C 
eSB arte ve eee Ph eae aes 2.6 mW/°C 
WED ZS 5 ees Sac erieseisirns eRys ties eta Sheth, Bete 2.0 mW/°C 
Package 
UL Withstand Test Voltage (PK) 
(EET SOC:) haces rected steers’ 7500 VDC/5300 VACrms 


Total Power Dissipation at 25°C Ambient 
(LED Plus Detector) 





WLE7 D5 scorrvess tehies Sua teaeg chichest ine eet sional; snatees 250 mW 

WD (SS vec resenitent te asurctite asters avablelet adie ates 400 mW 
Derate Linearly from 25°C 

W788 estan data eA is ay eins 3.3 mW/°C 

IED 7S 5 a i.cs 5 seasepiorinatas tet lA Geen cteaeteasen ttt 5.3 mW/°C 
Creepage Path oo... eccccccececeseeeteeeeeereeeneees 8mm min. 
Clearance Path oo. c cect etseersecesreeeneenseseaens 7mm min. 
Storage Temperature .........ee -55°C to +150°C 
Operating Temperature -55°C to +100°C 
Lead Soldering Time at 260°C oo. 10 sec. 


SINGLE CHANNEL IL 755 
DUAL CHANNEL ILD755 


BIDIRECTIONAL INPUT 
DARLINGTON OPTOCOUPLERS 





Package Dimensions in Inches (mm) 
Single Channel 




















248 (6.30) 
256 (6.50) 








iT 1 
335 (8.50) 
343 (8.70) 


039 
(1.00) 


mb 














130 (3 30) 
4 1388 50) 
ae 4 18° yp. / 
ye™ ~ 120 (3.05) 
32 (0 80) ef fg 010 (.25) 130 (3.30) 
rein, 014 (.35) ae os 
31 (0.80) 
018 (0.45) | SELL | 300 (7.62) 
022 (055) 035 (0.90) 347 (8.82) 
100 (2.54) yp 


Dual Channel 





Anode/Cathode | 4 
Pin One 


0 Cathode/Anode 


248 (6.30) 


260 (6.60) Anode/Cathode 


Optocouplers 
(Optoisolators) 



















Cathode/Anode 






fe 388 (9.86) ea 
400 (10.16) 








035 (89) 9 048 (1.22) 300 (7.62) 
40 (4.02) | 082 (1.32) Woo 
: | 
130 (3 30} 
Sean , son 
= F + 
020 ( 51) is Bon 
+ 030 ( 76) ; 







14 (36) 
yp 9 
wel Le. 033 (.84) Typ 612(31) 


| : 3°09" t 
r Le 100 (2 54) Typ 008(20)_ \\,- 





016(.41)_, 
020( 51) 


Electrical Characteristics (T,=25°C) 
Symbol Min. Typ. Max. Unit Condition 


Emitter 
Forward Voltage Ve 12 15 V lp=+10mMA 
Detector 
BVcEo 60 75 V lo=1 mA 
BVcgo 60 90 Vv Io= 0 HA 
IcEO 10 100 nA Voe=10 Vv 
Package 
VoEsat 1.0 V lp=t 10 mA, 
Io=1 OmA 
DC Current 
Transfer Ratio CTR 
IL755/ILD755-1 750 %  Ip=2 mA, Vog=5 V 
IL755/ILD755-2 1000 % Ie=1 MA, Vog=5 V 
Rise Time/Fall Time Voc=10 V, I-=2 
mA, 
IL/ILD755-1 200 ys R, =100 Q 
Rise Time/Fall Time Voc=5 V, Ip=1 mA, 
ILAILD755-2 200 ps = R= 100 Q 
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tpLH - Low/High Propagation 


Nice - Normalized Ice 
: 
3 


Figure 1. LED forward current versus 
forward voltage 
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Figure 3. Normalized non-saturated and 
saturated CTRce versus LED current 
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NCTRee - Normalized CTRce 
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Figure 5. Normalized non-saturated and saturated 
collector-emitter current versus LED current 
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Figure 7. Low to high propagation delay versus 
collector load resistance and LED current 
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Figure 2. Normalized non-saturated and 
saturated CTRce versus LED current 





NCTRce - Normalized CTRce 


100 
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Figure 4. Normalized non-saturated and 
saturated Ice versus LED current 


Vce =5V 


Normalized to: 
Ta= 25°C 
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Figure 6. Non-saturated and saturated HFE 
versus base current 
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Figure 8. High to low propagation delay versus 
collector load resistance and LED current 
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tpHL - High/Low Propagation 


0 5 10 15 20 
IF - LED Current- mA 


IL/ILD755 


Figure 9. LED forward current versus forward Figure 10. Normalized non-saturated and saturated 


voltage CTRce versus LED current 

Ie : Vec=5 V 
F=10 KHz, 
DF=50% Ri. 
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SIEMENS 


FEATURES 


® Very High Current Transfer Ratio 
(500% min.) 
IL755B-1: 750% at Ip=2 mA, Vcog=5 V 
IL755B-2: 1000% at l-=1 mA, Vcoe=5 V 

° BVceo >60 V 

© Withstand Test Voltage, 7500 V 

AC or Polarity Insensitive Inputs 

No Base Connection 


® High Isolation Resistance, 1011Q 
Typical 


*® Low Coupling Capacitance 

® Standard Plastic DIP Package 

® Underwriters Lab Approval #£52744 
© VDE #0884 Available with Option 1 


DESCRIPTION 


The IL755B is a bidirectional input, optically 
coupled isolator consisting of two Gallium 
Arsenide infrared emitters and a silicon 
photodarlington sensor. 


Maximum Ratings (at 25°C) 
Emitter (Drive Circuit) 


Continuous Forward Current ...........:cccseee 60 mA 
Power Dissipation at 25°C oo... cece 100 mW 
Derate Linearly from 55°C oe 1.33 mW/°C 
Detector (Load Circuit) 
Collector-Emitter Breakdown Voltage .............. 60 V 
Emitter-Collector Breakdown Voltage .............. 12V 
Power Dissipation at 25°C Ambient ........... 200 mW 
Derate Linearly from 25°C oo... ee 2.6 mW/°C 
Package 
UL Withstand Test Voltage 

(PK) (t=1 sec.) ve eeenees 7500 VAC (px/5300 VACams 
Total Working Voltage .......... eee 1700 VACams 
Dissipation at 25°C oo... ccc eceeeees 250 mW 
Derate Linearly from 25°C@) oo. 3.3 mW/°C 
Creepage Path 0... ccccseseseeeeeeeeeres 8 min mm 
Clearance Path 0.0... eee cneeereteeeees 7 min mm 
Insulation Resistance .......0...ccccccceeeeeseceee 10''Q 
Storage Temperature) .......0.0..... -55°C to +150°C 
Operating Temperature ................ -55°C to +100°C 
Lead Soldering Time at 260°C 0... 10 sec. 





IL755B 


BIDIRECTIONAL INPUT 
DARLINGTON OPTOCOUPLER 


Package Dimensions in Inches (mm) 


Anode/Cathode “#4 


Cathode/Anode [2| The Collector 


nc [3] 14] Emitter 


345 (8. 
343 (8.7 


(1.00) lyp. 


aq 039 «300 (7.62)__ og | 
rriin. 


130 (3.30) 
; 148 (3.50) 


$ 18° typ., j 
~ 120 (3.08: 
032 Mo. 80) .010 (.25) £130 oan 


rin. 014 (.35) } 
018 (0.48) . “| +031 (0.80) 
022 (0.85) 035 (0. 2) 


. 300 (7.62) 
.347 (8.82) 
100 (2.54) typ 





Electrical Characteristics (T,=25°C) | 
Symbol Min. Typ. Max. Unit Condition 


Emitter 
Forward Voltage) Ve 125 15 VV Ie=10mA 
Detector() 
Collector-Emitter 

Breakdown Voltage BVcgg 60 75 VV Ig=1 mA, Ip=0 
Collector-Emitter 

Leakage Current = Iceo 1.0 100 nA Vog=10V, 

lp=O0 

Package 
Current Transfer 

Ratio () CTR 

IL755B-1 750 %  |p=2mA, Vog=5 V 

IL755B-2 1000 % |p=1MA, Vog=5 V 
Collector-Emitter 

Saturation Voitage Vcesat 1.0 Vi Ig=10 mA, Ip=10 MA 
Turn-On Time ton 200 bs Voc=6 V 
Turn-Off Time tott 200 ps Ip=2 mA, R_=100 2 
Notes: 


1. Devices are UL approved to 7500 VDC for 1 sec. 
2. Indicates JEDEC registered data. 
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Mice Hotmallzed.ice NCTRce - Normalized CTRce IF -LED Forward Current - mA 


tpHL - High/Low Propagation 





Figure 1. LED forward current versus 
forward voltage 
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Figure 3. Normalized non-saturated and 
saturated CTRce versus LED current 
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Figure 5. Normalized non-saturated and saturated 
collector-emitter current versus LED current 
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Figure 7. High to low propagation delay versus 
collector load resistance and LED current 
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Delay - us 


NCTRce - Normalized CTRce 


Nice - Normalized Ice 


Figure 2. Normalized non-saturated and 
saturated CTRce versus LED current 
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Figure 4. Normalized non-saturated and 
saturated Ice versus LED current 
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Figure 6. Low to high propagation delay versus 
collector load resistance and LED current 
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Figure 8. LED forward current versus forward voltage 
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Figure 9. Normalized non-saturated and 
saturated CTRce versus LED current 
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SIEMENS 


FEATURES 

* Internal Rg- for Better Stability 

* High Current Transfer Ratios, Vog=5 V 
ILAILD766-1: 500% at I-=2 mA 

IL766-2: 500% at I-=1.0 mA 

BVceo >60V 

* AC or Polarity Insensitive Inputs 

® Built-In Reverse Polarity Input Protection 
¢ Industry Standard DIP Package 

* Underwriters Lab File #E52744 


DESCRIPTION 


The IL/ILD766 are bidirectional input optically 

coupled isolators. They consist of two Gallium 

Arsenide infrared emitting diodes coupled to a 
silicon NPN photodarlington per channel. 


The IL766 are single channel optocouplers. The 
ILD766 has two isolated channels in a single DIP 
package. They are designed for applications 
requiring detection or monitoring of AC signals. 


Maximum Ratings 
Emitter (Each Channel) 


Continuous Forward Current ..........0:::cccceesteccenee 60 mA 
Power Dissipation at 25°C 

Single Channel) ......0...ccccccccccccccceesceeeeseeeessstees 200 mW 

Dual Channel ...0.... ccc cccccseecseecsssneteeeesseesestenseeeseaes 90 mW 
Derate Linearly from 25°C 

Single Channel 0.0.00... ccc cccccsseeteeceneeeeeseens 2.6 MWC 

Dual Channel... cece cee cceeneceenaeetecteeenee 1.2 mW/°C 
Detector (Each Channel) 
Collector-Emitter Breakdown Voltage .......... cece 60 V 

Collector-Base Breakdown Voltage Saved ciarsbianditoaees 70V 
Power Dissipation at 25°C ooo... ccc ccc ceeeeees 100 mW 
Derate Linearly from 25°C oo... 1.33 mW/°C 
Package 
UL Withstand Test Voltage 

(t24:S6C)) 4 its sumcaiesasaccis 7500 VACp;/5300 VACams 

Insulation RESIStANCe oo... ccccsesesttesseseeseseecerspeees 1011Q 
Total Power Dissipation at 25°C Ambient 

(LED Plus Detector) 

Single Channel .........cccccccccscccsceecsceteessesseerseeees 250 mW 

Dual Channel ........cccccccccscccecetseesesesesteseeeenas 400 mW 
Derate Linearly from 25°C 

Single Channel ........cccccccceeccesceeeeeeteeeeseeeees 3.3 MW/PC 

Dual Channel 0.0.0.0 cece ceenteeneenees 5.3 mW/°C 
Creepage Path... cccccccccncnecneceeenteetteeseneeees 8 mm min. 
Clearance Path oo. cccccccccccccessceteeetseeeeeeenies 7mm min. 
Tracking Index per VDE 0303 00... eee KB 100/A 
Storage Temperature ...... ccc eceeeeeeeene ~55°C to +150°C 
Operating Temperature ......0....c cee -55°C to +100°C 
Lead Soldering Time at 260°C ....... cece ceeecceeeees 10 sec. 





SINGLE CHANNEL IL766 
DUAL CHANNEL ILD766 


BIDIRECTIONAL INPUT 
DARLINGTON OPTOCOUPLERS 


Package Dimensions in Inches (mm) 
Single Channel 


Anode/ 
Cathode 


Cathode/ 
Anode eH 


248 (6.30) 
286 (6.50) 


335 (8.50) 
343 (8.70) 


|) je 099 300 (7.62)__,.| 


(1.00) 


min. t om 


130 (3.30) 
4 -138(3.50) 


a aa $ 


18° typ. / 
yp"! ~ 


te (0.80) 010 (.25) 


rite 014 (.35) 
ae L_|- +031 (0.80) “| 300 (7.62) 
022 (0.55) & 038 (0.90) 347 (8.82) 


100 (2.54) typ. 


120 (3.08) 
130 (3.30) 





Dual Channel 
Pin One 

iy tat 1D Anode/ 
i Cathode L1 {7 
Cathode/ 
Anode [2 
Anode/ 
Cathode |3 


Cathode/ 
Anode 


Optocouplers 
(Optoisolators) 


248 (6.30) 
260 (6.60) 











hes 388 (9.86) 
400 (10.16) 
048 (1 22) 300 (7.62) 

= 062 (1.32) Typ 


1 


130 (3 30) 
180 (3 61) 


035 ( 89) 
040 (1.02) - | 
260 (7 11) 
330 (8 38) 


‘ 
Bo. .130 (3.30) 
020 (61) -150 (3.81) 
030 (76) 


nal la 3°10 9° t 
be 100 (2 54) Typ 008 (.20) Pe 


012 (31) 


nee 


014 (38)]] 
Typ 





| 033 ( 84) Typ 
016( 41) _. | le 
020(§1) 


Electrical Characteristics (T,=25°C) 


Symbol Min. Typ. Max. Unit Condition 
Emitter 
Forward Voltage Ve 12 #15 %V lp=t10mA 
Detector 
Breakdown Voltage 
Collector-Emitter BVceo 60 75 V lc=1 mA 
Collector-Base BVcgo 60 90 V c=10 pA 
Leakage Current 
Collector-Emitter lcEo 10 100 nA Vog=10V 
Package 
Voesat 1.0 V pat 10 mA, 
Io=1 OmA 
DC Current 
Transfer Ratio CTR 
IL766/ILD766-1 500 % lp=t2 mA, 
Voge =5 Vv 
IL.766-2 500 % le=t1.0 mA, 
Rise Time, Fall Time 100 ws — Vee=10V, 
lp=t2 mA, 
R,=100 Q 
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Figure 1. Input characteristics 
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Figure 4. Iceq at Vog=10 V versus temperature 
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Figure 6. Tr versus forward current 
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Figure 2. Transistor current 
versus voltage 
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Figure 3. Transistor output — 
current versus voltage 
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Figure 5. Normalized CTR versus forward current 
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Figure 7. Saturated switching characteristics 
measurements-schematic and waveform 
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Figure 8. Tfall versus forward current Figure 9. Ton versus forward current 
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SIEMENS | IL766B 


BIDIRECTIONAL INPUT 
OPTOCOUPLER 


Advance Data Sheet 
FEATURES 


® Very High Current Transfer Ratio 

IL766B-1: 400% at l-=1 mA, Vee=5 V t Anode/ 

IL766B-2: 900% at I-=0.5 mA, Voe=5 V pale - Cathode 
Cathode/ 


Internal Re¢ for Better Stability Sone Anode 
BVceo >60 Vv 

Withstand Test Voltage, 7500 V 
AC or Polarity Insensitive Inputs 
No Base Connection 

High Insulation Resistance, 1011 O 
Typical 

® Standard Plastic DIP Package 


3 t 
® Underwriters Lab File #E52744 vom \a sie a / 120 (3.08) 
032 (0. 180 (3.30) 


MN: 014 (.35 
DESCRIPTION me poe 
018 (0.48)_, |_| “eH -08! ; ia 400 (7.62) 
The IL766B is a bidirectional input, optically O2e0S5) 347 (8.82) 


‘ es : .100 (2.54) typ 
coupled isolator consisting of two Gallium 
Arsenide infrared emitters and a silicon 


photodarlington sensor. Electrical Characteristics (Ta=25°C): 
Symbol Min. Typ. Max. Unit Condition 


Package Dimensions in Inches (mm) 








Maximum Ratings (at 25°C) 


‘ : ae Emitter 
Emitter (Drive Circuit) Forward Voltage V 1.25 15 Vs \e=10mA 
Continuous Forward Current .......cccccce 100MA bp etector F F 
Power Dissipation at 25°C ..0........c cece 200 mW Breakdown Voltage 
Derate Linearly in aa Chibi. ce Sacred 2.6 mW/°C GalceiaeGratic: BVcco 60 V IgetmA,[p=0 
CEC CEE Tice Br cctdose Net gory. - Eeekaoe Curent 
ollector-Emitter Breakdown Voltage .............. ; : 
Collector-Base Breakdown venags Bande 70V COND EMINEL Iceo HOP HOON Weert Valen’ 
Power Dissipation at 25°C Ambient ........... 200 mw _—~Package ; 
Derate Linearly from 25°C ooo...ccccc 26mw/rc —- Current Transfer Ratio CTR 
Packa 6 IL766B-1 400 % lpat 1 mA, Vog=5 Vv 
UL winced rcervaisas IL766B-2 900 %  Ip=+0.5 MA, Vog=5 V 
(t=1 sec.) 7500 VACp«/5300 VAC Saluiation vellade 
Workin gV olt age pyeyree Ph 3700 V ACS Collector-Emitter VoEsat 1.0 V_— Io=10mA, Ip=+10 mA 
Dissipation at Beta ieee el nine: 250 mW Turn-On,Turn-Off Time — ton, tot 200 Hs Voc=5 V, Ip=t2 mA, 
Derate Linearly from 25°C oo... 3.3 mW/°C RL=100 O 
Creepage Path oo... ceceeereeeereenees 8 min mm 
Clearance Path ooo... ec eceeeeeteeteees 7 min mm 
Insulation Resistance ........c.cccccceeeeeseeeeees 10'1Q 
Storage Temperature oe ~55°C to +150°C 
Operating Temperature ............... -55°C to +100°C 
Lead Soldering Time at 260°C 0... 10 sec. 
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SIEMENS 


FEATURES 


High Input Sensitivity 

le7=1 3 mA, PF=1.0 

Iey=3.5 mA, Typical PF < 1.0 

Zero Voltage Crossing 

600/700/800 V Blocking Voltage 

300 mA On-State Current 

© High Static dv/dt 10,000 V/usec., typical 
Inverse Parallel SCRs Provide Commutating dv/dt 
>10 KV/usec. 

* Very Low Leakage <10 pA 

Withstand Test Voltage from Double Molded 
Package 6000 VACpeax 

Package, 6-Pin DIP 

Underwriters Lab File #E52744 


DESCRIPTION 


The IL411 consists of an AlGaAs IRLED optically coupled 
to a photosensitive zero crossing TRIAC network. The 
TRIAC consists of two inverse parallel connected mono- 
lithic SCRs. These three semiconductors are assembled in 
a six pin 0.3 inch dual in-line package, using high insula- 
tion double molded, over/under leadframe construction. 


High input sensitivity is achieved by using an emitter 
follower phototransistor and a cascaded SCR predriver 
resulting in an LED trigger current of less than 1.3 mA(DC). 


The IL411 uses two discrete SCRs resulting in a commu- 
tating dV/dt greater than 10 KV/us The use of a proprietary 
dv/dt clarnp results in a static dv/dt of greater than 10 KV/ 
us. This clamp circuit has a MOSFET that is enhanced 
when high dv/dt spikes occur between MT1 and MT2 of the 
TRIAC. When conducting, the FET clamps the base of the 
phototransistor, disabling the first stage SCR predriver. 


The zero cross line voltage detection circuit consists of two 
enhancement MOSFETS and a photodiode. The inhibit 
voltage of the network is determined by the enhancement 
voltage of the N-channel FET. The P-channel FET is 
enabled by a photocurrent source that permits the FET to 
conduct the main voltage to gate on the N-channel FET. 
Once the main voltage can enable the N-channel, it clamps 
the base of the phototransistor, disabling the first stage 
SCR predriver. 





600 VIL4116 
700 VIL4117 


s00 VIL4118 


ZERO VOLTAGE CROSSING 
TRIAC DRIVER OPTOCOUPLER 


Package Dimensions in Inches (mm) 


pin one 


VA ID. 
248 (6.30) 


Substrate 
256 (6.50 ( 
‘ ) al Cathode 15} do not 


835 i ae 


*Zero Crossing Circuit 
343 (8.70) 


aq 300 (7.62)__ | 
typ. 


114 (2.90) 
130 (3.30) 


cia cal ' 


347 (8.82) 


031 (0.80) 


min 

31 (0.8 
oe) 6) a = we oon 
¢ 100 (2.54) typ 


DESCRIPTION (continued) 


The blocking voltage of up to 800 V permits control of off-line 
voltages up to 240 VAC, with a safety factor of more than two, 
and is sufficient for as much as 380 VAC. Current handling 
capability is up to 300 mA RMS continuous at 25°C. 


The IL411 isolates low-voltage logic from 120, 240, and 380 
VAC lines to control resistive, inductive, or capacitive loads 

including motors, solenoids, high current thyristors or TRIAC 
and relays. 


Applications include solid-state relays, industrial controls, office 
equipment, and consumer appliances. 


Maximum Ratings 


Emitter 
Reverse Voltage visi cin heniiaiteadGaddididin dienes 6V 
Forward Current 00... ccccccesecsesceteecesseeteeeceeseeeseeceenienseaesnensenes 60 mA 
Surge: Current sy. tiececs resent gendeinn ste aiaaisstectat aches te 25A 
Power Dissipation .....0.0.0000clcccccccece cess cesscesteresessutenetentenseves 100 mW 
Derate Linearly from 25°C ooo. cic cceereseereententereeees 1.33 mW/°C 
Thermal Resistance .......0.. ccc ceeceeneesneseeeeecneteenteeeeeees 750 °C/W 
Detector 
Peak Off-State Voltage 
NANG cd oy5. ht heaihis Raiitinte Guides Geena ae anes 600 V 
MEAT Seca t castes ateetacaaleks ca vetenei obi Gude. aha Neiahaaantod eatin 700 V 
WAV S iia esa nck tusce re usbaete cian eacetioaiuessivee ile eet aslasta yee sensle 800 V 
RMS On-State Current ooo... cece cceeseeseeseeeseneerneneenteeneesaeeatenes 300 mA 
Singlé: Cycle: Surge: vcs cesdeeiivicectencisiesttante geauieuetnacaaie 3A 
Total Power Dissipation ...........ccccccccccescccssseeseesssesecteeennsanene 500 mW 
Derate Linearly from 25°C oo... ceeeeeecteeteenteeseteeteenens 6.6 mW/PC 
Thermal Resistance oo... ecceceeeseeeseensesteetenteteeeees 150°C/W 
Package 
Storage Temperature 0... ccc cecteseeeteeteetenneaenes -§5°C to +150°C 
Operating Temperature .20.0..0... cece eteteeeeeeees -§5°C to +100°C 
Lead Soldering Temperature ..0...0... ce ceeeceeeeeeesnereeeeee 260°C/5 sec. 
Withstand Test Voltage ..0.0... cee eee ete 6000 VACpeak 
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Optecouplers 
(Optoisolators) 








Characteristics (T,=25°C) 


Parameter 

Emitter 

Forward Voltage 

Breakdown Voltage. 

Reverse Current 

Capacitance fa 

Thermal Resistance, Junction to Lead 





Output Detector 
Repetitive Peak 
Off-State Voltage 
1L4116 
14117 VorM 
IL4118 VprM 
Off-State Voltage 
1L4116 VpiRMs) 
1L4117 Voyrms) 
IL4118 Voyrws) 
Off-State Current Ipyamsy 


On-State Voltage 

On-State Current 

Surge (Non-Repetitive) 
On-State Current) 

Holding Current 

Latching Current 

LED Trigger Current 

Zero Cross Inhibit Voltage 

Turn-On Time 

Turn-Off Time 

Critical Rate of Rise: 
Off-State Voltage 


Commutating Voltage dvicomy/at 


Commutating Current di/dt 
Thermal Resistance, Junction to Lead 








Insulation and Isolation 
Critical Rate of Rise of Coupled 
Input-Output Voltage 
Common Mode 
Coupling Capacitor 
Package Capacitance 
Insulation Resistance 
Withstand Test Voltage 
Input-Output 
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\p=20 mA 

Ig=10 pA 

Va=6 V 

Vp=0 V, f=1 MHz 


lpam=100 pA 
IpaM=100 pA 
Ipam=100 pA 


Ipcams)=70 pA 
Ip(rms)=70 pA 
Ip¢rms)=70 pA 
Vp=600 V, T,=100°C 
l;=300 mA 

PF=1.0, Viams)=1 7 Vv 


f=50.Hz 

Vy=3 Vv 

V7=2.2 V 

Vak=5 Vv 

lp=Rated ler 
Vam=Vom= 424 VAC 
PF=1.0, l=300 mA 


Vem, Vom=400 VAC, Ta=25°C 
Vam, Vpm=400 VAC, Ta=80°C 
Vam, Vom=400 VAC, Ta=28°C 
Vam, Vpm=400 VAC, Ta=80°C 
ly=300 mA 


l;=0 A, : 
Vam=Vom=424 VAC 


f=1 MHz, Vig=0 V 


(Relative Humidity <50%) 
(loS10 BA, 1 min.) 
(Relative Humidity <50%) 
(lioS10 pA, 1 sec.) 


1L4116/4117/4118 


Figure 1. LED forward current vs. forward voltage Figure 2. Forward voltage versus forward current 
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POWER FACTOR CONSIDERATIONS 


A snubber isn’t needed to eliminate false operation of half of the TRIAC will be held-off and not turn-on. This hold-off 
the TRIAC driver because of the IL411’s high static and condition can be eliminated by using a snubber or capacitor 
commutating dv/dt with loads between 1 and 0.8 placed directly across the optotriac as shown in Figure 7. Note 
power factors. When inductive loads with power factors __ that the value of the capacitor increases as a function of the 
less than 0:8 are being driven, include a RC snubber load current. 


or a single capacitor directly across the device to 
damp the peak commutating dv/dt spike. Normally a 
commutating dv/dt causes a turning-off device to stay 
on due to the stored energy remaining in the turning-off 
device. 


The hold-off condition also can be eliminated by providing a 
higher level of LED drive current. The higher LED drive 
provides a larger photocurrent which causer. the phototransis- 
tor to turn-on before the commutating spike has activated the 
zero cross network. Figure 8 shows the relationship of the LED 
But in the case of a zero voltage crossing optotriac, the drive for power factors of less than 1.0. The curve shows that if 


commutating dv/dt spikes can inhibit one half of the a device requires 1.5 mA for a resistive load, then 1.8 times 
TRIAC from turning on. If the spike potential exceeds (2.7 mA) that amount would be required to control an inductive 
the inhibit voltage of the zero cross detection circuit, load whose power factor is less than 0.3. 

Figure 7. Shunt capacitance versus load current Figure 8. , Normalized LED trigger current 


versus power factor 
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Figure 9. Schematic 
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SIEMENS 


FEATURES 


High Input Sensitivity I-7=1.3 mA 

600/700/800 V Blocking Voltage 

300 mA On-State Current 

High Static dv/dt 10,000 V/usec., typical 

Inverse Parallel SCRs Provide Commutating dv/dt 

>10 KV/usec 

Very Low Leakage <10 nA 

¢ Withstand Test Voltage from Double Molded 
Package 6000 VACpeax 

° Package, 6-Pln DIP 

* Underwriters Lab File #E52744 


DESCRIPTION 


The IL421 consists of an AlGaAs IRLED optically 
coupled to a pair of photosensitive non-zero crossing 
SCR chips and are connected inversely parallel to form 
a TRIAC. These three semiconductors are assembled in 
a six pin 0.3 inch dual in-line package, using high 
insulation double molded, over/under leadframe 
construction. 


High input sensitivity is achieved by using an emitter 
follower phototransistor and a cascaded SCR predriver 
resulting in an LED trigger current of less than 1.3 mA 
(DC). 


The {L421 uses two discrete SCRs resulting in a 
commutating dv/dt of greater than 10KV/us. The use of 
a proprietary dv/at clamp results in a static dv/dt of 
greater than 10KV/us. This clamp circuit has a MOSFET 
that is enhanced when high dv/dt spikes occur between 
MT 1 and M72 of the TRIAC. The FET clamps the base of 
the phototransistor when conducting, disabling the 
internal SCR predriver. 


The blocking voltage of up to 800 V permits control of 
off-line voltages up to 240 VAC, with a safety factor of 
more than two, and is sufficient for as much as 380 
VAC. Current handling capability is up to 300 mA RMS, 
continuous at 25°C. 


The IL421 isolates low-voltage logic from 120, 240, and 
380 VAC lines to control resistive inductive, or capaci- 
tive loads including motors solenoids, high current 
thyristors or TRIAC and relays. 


Applications include solid-state relays, industrial 
controls, office equipment, and consumer appliances. 


600 VIL4216 
700 Vv 1L4217 


s00 V1IL4218 
TRIAC DRIVER OPTOCOUPLER 


Package Dimensions in Inches (mm) 


yin LED [J 


248 (6.90) Anode 
256 (6.50) LED 
Cathode 


Triac 
6 | Anode 2 


Substrate 
15] do not 


335 (8.50) 
343 (8.70) 


039 


rin. 010 (.25) typ. 

—m| | |~e~.031 (0.80) 
.035 (0.90) 

100 (2.54) typ 


Maximum Ratings 


018 (0.45)_, 
022 (0.55) 


300 (7.62) 
347 (8.82) 





Emitter 
Reverse Voltage .0.......cccccceeeeseeeceenecececeneeteeeeeteneeeeeneneenal 6V 
Forward: Cunment <..5.25:.23408adeaciok Sete cd erage dees: 60 mA 
SUIQS CUIENT a. cc ethan wccesar ied sksscch etek idan. 2.5A 
Power DISSIDAION s.s¢.5. ainseissces Sesocssteensi cs oessieessiecdess 100 mW 
Derate Linearly from 25°C woo... eceeceeteereeeeneee 1.33 mW/°C 
Thermal ReSiStanCe 0.0.00. cccceceeseececseeteeeesneeeeees 750 °C/W 
Detector 
Peak Off-State Voltage 
UY Sis si cat tac ertticnie Weed oia sda atten ioeciad Posen te 600 V 
[Cy eee Reed oe an en eee Sonera 700 V 
DON ee ice ea ye eee 800 V 
RMS On-State Current oo... cece ceeeeceteeentteteeeeneeeees 300 mA 
SINGIE: SYCIE: SUG Ses cs: oes seoda nA ecestesee site cos eciectoettiaab Gaveeeae 3A 
Total Power Dissipation 0.00.00. cccccecceessessesseees 500 mW 
Derate Linearly from 25°C .o..ccecccccseseeteteeteeteeenes 6.6 mW/°C 
Thermal Resistance ......cccccccccceccseeneseeecreceeeees 150°C/W 
Package 
Withstand Test Voltage 0... eeeees 6000 VAC pe ax 
Storage Temperature oo... ee eeeeeeeecreeees -55°C to +150°C 
Operating Temperature ......... ccc eceeeeeeeeee —55°C to +100°C 
Lead Soldering Temperature 0... cece recs 260°C/5 sec. 
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Optocouplers 


(Optoisolators) 





Characteristics (T,=25°C) 





Parameter 

Emitter 

Forward Voltage 

Breakdown Voltage 

Reverse Current 

Capacitance 

Thermal Resistance, Junction to Lead 


Output Detector 


Repetitive Peak 
Off-State Voltage 
IL4216 
1L4217 
IL4218 

Off-State Voltage 
IL4216 
1L4217 
1L4218 

Off-State Current 

Reverse Current 

On-State Voltage 

On-State Current 

Surge (Non-Repetitive) 

-On-State Current) 

Holding Current 

Latching Current 

LED Trigger Current 

Turn-On Time 

Turn-Off Time 

Critical Rate of Rise: 
Off-State Voltage 


Communtating Voltage 


Off-State Current 
Thermal Resistance, Junction to Lead 


insulation and Isolation 
Critical Rate of Rise of Coupled 
Input-Output Voltage 
Common Mode 
Coupling Capacitor 
Package Capacitance 
Insulation Resistance 
Withstand Test Voltage 
Input-Output 








Vorm 
Vor Mi 


VoyRMs) 
VpyAMs) 
VoyRMs) 
lp(rms) 
las) 
Vim 

htm 








700 
800 


424 


494 
565 


10,000 


10,000 


5000 


4420 
6250 
5300 
7500 





Condition 









tp=20 mA 
I_p=10 pA 
Va =6 Vv 

Ve=0 V, f= 1 MHz 











lpam=100 pA 
lpam=100 pA 
lbrm=100 pA 


lp~ams)=70 HA 
Ipcams)=70 pA 
lpcams)=70 HA 
Vp=600 V, Ta=100°C 
Va=600 V, Ta=100°C 
ly=300 mA 

PF=1.0, Viiams)= 1 7V 


f=50 Hz 

Vr=3 V 

Vy=2.2 V 

Vak=5 Vv 
Vam=Vom=424 VAC 
PF=1.0, l>=300 mA 


Vem: Vom=400 VAC, Ta=25°C 
Vem, Vpm=400 VAC. Ta=80°C 
Vem Vom=400 VAC, Ta=25°C 
Vem. Vom=400 VAC, Ta=80°C 
lr=300 mA 








;=0 A, 

V/us Vam=Vpm=300 VAC 

0.01 pF 

0.8 pF f=1MHz, Vio=0 V 

10"! Q 
VACpms | (Relative Humidity <50%) 
VACpeak} (lioSt0 pA, 1 min.) 
VACrms | (Relative Humidity <50%) 
VACpEak (lioS10 HA, 1 sec.) 


1L4216/42 17/4218 
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IF - LED Current -mA 


{f(pk) - Peak LED Current -mA 


IT - On-State Current -mA(RMS) 


Figure 1. LED forward current vs. forward voltage 
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1.0 1.1 1.2 1.3 1.4 
VE - LED Forward Voltage - V 


Figure 3. Peak LED current vs. duty factor, Tau 
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Figure 5. On-state terminal voltage vs. terminal current 
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VT - On-State Voltage - V(RMS) 


Figure 2. Forward voltage versus forward 
1.4 





Vf-Forward Vottage - V 


If- Forward Current - mA 


Figure 4. Maximum LED power dissipation 


P LED ~ LED Power - mW 





Optocouplers 
(Optoisolators) 


0 : 4 3 ‘ 2 
60 -40 -20 0 20 40 60 80 100 
Ta - Ambient Temperature - °C 





Figure 6. Maximum output power dissipation 


P - Output Dissipation - mW 





Ta - Ambient Temperature - °C 
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POWER FACTOR CONSIDERATIONS 


A snubber isn't needed to eliminate false operation of 
the TRIAC driver because of the IL411's high static and 
commutating dv/dt with loads between 1 and 0.8 power 
factors. When inductive loads with power factors less 
than 0.8 are being driven, include a RC snubber or a 
single capacitor directly across the device to damp the 
peak commutating dv/dt spike. Normally a commutating 
dv/dt causes a turning-off device to stay on due to the 
stored energy remaining in the turning-off device. 


But in the case of a zero voltage crossing optotriac, the 
commutating dv/dt spikes can inhibit one half of the 
TRIAC from turning on. If the spike potential exceeds 
the inhibit voltage of the zero cross detection circuit, half 
of the TRIAC will be held-off and not turn-on. This hold- 


Figure 7. Shunt capacitance versus load current 
versus power factor 
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i i | ; 

CatiF}= 0.0032(nF)* 104(0.0066IL(mA)) 

i : H H 


{ 
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{ 
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i 
p 
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: i : 
Ta=25°¢, PF=03 } 


Cs - Shunt Capacitance - pF 





0 50 100 150 200 250 300 350 400 
IL - Load Current - mA(RMS) 


Figure 9. Schematic 


SE CATHODE 
The IL421 uses two discrete SCRs resulting in a 
commutating dv/dt of greater than 10 KV/us. The use of 
a proprietary dv/dt clamp results in a static dv/dt of 
greater than 10 KV/us. 


off condition can be eliminated by using a snubber or 
capacitor placed directly across the optotriac as shown in 
Figure 7. Note that the value of the capacitor increases as a 
function of the load current. 


The hold-off condition also can be eliminated by providing 
a higher level of LED drive current. The higher LED drive 
provides a larger photocurrent which causer. the phototran- 
sistor to turn-on before the commutating spike has acti- 
vated the zero cross network. Figure 8 shows the relation- 
ship of the LED drive for power factors of less than 1.0. The 
curve shows that if a device requires 1.5 mA for a resistive 
load, then 1.8 times (2.7 mA) that amount would be 
required to control an inductive load whose power factor is 
less than 0.3. 


Figure 8. Normalized LED trigger current 
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SIEMENS ILCT6 


DUAL PHOTOTRANSISTOR 
OPTOCOUPLER 


FEATURES Package Dimensions in Inches (mm) 

* Current Transfer Ratio, 50% Typical Boh Perl) nee Anode 

® Leakage Current, 1 nA Typ. C 

* Two Isolated Channels Per Package 246 (6.28) Cathode 

* Direct Replacement for MCT6 ari ei 

* Underwriters Lab File #E52744 

¢ @ VDE #0884 Available with Option1 | Sie Anode 
.400 (10. 16) 

DESCRIPTION ren J<— .034 (.86) 300 (7.62)__, 

The ILCT6 is a two channel opto isolator for 060 (1.27) i if \yp. 

high density applications. Each channel + 130 (3.30) 

consists of an optically coupled pair with a 280(7.11) 150 (3.81) 


330 (8.38) 


gallium arsenide infrared LED and a silicon t 
NPN phototransistor. Signal information, 
including a DC level, can be transmitted by 


the device while maintaining a high degree of 


O14 
nen 130 (3.30) 
+ 026 (.§ 150 (3.81) 
: 0° to 15° 


‘ i ‘ O16 (.41) : 008 (.20) 
electrical isolation between input and output. 020 (.61) 012(.31) 





The ILCT6 is especially designed for driving 


Optocoupiers 
(Optoisolators) 





medium-speed logic, where it may be used Electrical Characteristics (T,=25°C) . 
to eliminate troublesome ground loop and Symbol Min. Typ. Max. Unit Condition 
noise problems. It can also be used to Emitter 
replace relays and transformers in many Forward Voltage Ve 1.25 150 V Ip=20 mA 
digital interface applications, as well as Reverse Voltage Va 3.0 80 V Ip =10 pA 
analog applications such as CRTmodulation. Reverse Current Ip 01 10 pA Va=3.0 V 
Junction Capacitance Cy, 25 pF Vp=0 V 
Maximum Ratings siete es 
F reakdown Voltage 
ae! eeclpehanne}) Collector-Emitter BVceq ~—: 330 65 V Ilc=t.OmA 
ated Forward Current, DC ooo... 60 mA Emitter-Collector BV 70 10 Vv -=100 pA 
er, poner Current, DC Leakage Current Eco” E 
1 ws pulse, 300 Pps) oo... eee eeeeeees 3 ; 
Power Dissipation at 25°C Ambient ........... 100 mW oa Iceo 10 100 nA” Veg=10.V 
Derate Linearly from 25°C uo... 1.3 mW/°C Collector-Emitter om 8.0 pF Voe=0 V 
Detector (each channel) Package 
Collector Current occ ecctceceteteeeteneeen 30 mA He Currant Transfer 
Collector-Emitter Breakdown Voltage .............. 30 V Bialio CTR 20 50 % lp=10 mA, 
Power Dissipation at 25°C Ambient ........... 150 mW Vog=10 V 
Derate Linearly from 25°C ooo... 2mWi°C  gaturation Voltage Io=2.0 mA, 
Package Collector-Emitter VoEsat 040 V lp=16 mA 
UL Qualified for oc cece teteeeees 7500 VDC _Isolation Resistance Risor 1012 Q Vi9=500 V 
Creepage Path oo... cece 7 mm min. Isolation Capacitance = Cigo. 0.5 pF F=1.0 MHz 
Clearance Path oo... cccecccteeeen 7mm min. Withstand Test Voltage 
Total Package Dissipation Channel-Channel WTV 500 VDC Relative 
at 25°C Ambient. ...... ce cccccteteteereeees 400 mw Humidity=40% 
Derate Linearly from 25°C oo... 5.33mW/°C — Capacitance between 
Storage Temperature ..............00. -§5°C to + 150°C Channels 0.4 pF F=1.0 MHz 
Operating Temperature ................ -55°C to +100°C Bandwidth 150 - KHz |Ie=2.0 mA, 
Lead Soldering Time at 260°C oo... 10 sec. Vec=10 V, 
R_=100 Q 
Switching Times 
Output Transistor ton: tott 3.0 ps Ic=2 mA, 
Re=100 Q, 
“Vog=10 V 
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Figure 1. Forward voltage versus forward current 


VE - Forward Voltage - V 





1 
IF - Forward Current -mA 


Figure 3. Normalized non-saturated and 
saturated CTR at Ta = 50°C versus LED current 
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Normalized to: 
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Figure 5. Normalized non-saturated and saturated 
CTR at Ta = 85°C versus LED current 
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Figure 7. Collector-emitter leakage current 
versus temperature 
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Ta- Ambient Temperature - °C 


Ice - Collector Current - mA 
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NCTR - Normalized CTR 


NCTR - Normalized CTR 


tpLH - Propagation Delay -s 


Figure 2. Normalized non-saturated and 
saturated CTR at Ta = 25°C versus LED current 


1.5 









Normalized to: 
Ve = 10VjIF = 10mA 


1 1 10 100 
IF - LED Current - mA 


Figure 4. Normalized non-saturated and 
saturated CTR at Ta = 70°C versus LED current 


1.5 


Normalizedito: 
Vee = 10VIF = 10mMA 
Ta = 25°C i 


1.0 
CTRee(sat)/Vce = 0.4V 


| 
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eee 


IF - LED Current - mA 


Figure 6. Collector-emitter current versus 
temperature and LED current 





(0) 10 20 30 40 50 60 
IF-LED Current -mA 


Figure 8 Propagation delay versus collector 
load resistor 


Ta = 25°C, IF =10mA 
Vec=5V,Vth=1.5V 





RL - Collector Load Resistor - KQ 





tpHL - Propagation Delay - ys 


Figure 9. Switching Timing 


Ir 








Figure 10. Switching schematic 


Veco =5V 


F = 10 KHz, RL 
DF = 50% 


Ir=10mA Ye 
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ILCT6 


Optocouplers 
(Optoisolators) 


SIEMENS 


FEATURES 


* Current Transfer Ratio at ;=10 mA 
1LD/Q1, 20% Min. 
ILD/Q2, 100% Min. 
ILD/Q5, 50% Min. 


* High Collector-Emitter Voltage 
ILD/Q1 — BV¢¢Q=50 V 
ILD/Q2, ILD/Q5 — BVcEe9=70 V 

* Field-Effect Stable by TRansparent 1!On 
Shield (TRIOS) 


* Double Moided Package Offers 
Withstand Test Voltage 
7500 VACpeaks 1 sec. 
4420 VACarms; 1 min. 


* Underwriters Lab File #E52744 


° AS VDE Approval #0884 Applied For 
(Available with Option 1) 


Maximum Ratings (Each Channel) 
Emitter 


Reverse VORage occ cccccceecseccstessecesecsseesaeeneceees 6V 
Forward Current ............. ev atanh Sig teeta 8 60 mA 
SUIGE CUITENE. 551.65. csp ieleed doatcecuddeeleenrede bore 25A 
Power Dissipation .....0....00..cccccssccseceeeseeesees 100 mW 
Derate Linearly from 25°C oo... 1.3 mW/°C 
Detector 
Collector-Emitter Reverse Voltage 
ICD (OQ tea een asl guint ah ea ie 50V 
IED /Q2 IE DIOS si ct ice oe ean hel oiheanetinyese 70V 
Emitter-Base Reverse Voltage 0.0.0.0... 7V 
Collector-Base Reverse Voltage ............. cee 70V 
Collector Current ....0. ccc ccccccceesecsecseeeeeseesees 50 mA 
Collector Current (t<1 MS) wo. cece ees 400 mA 
Power Dissipation ............c:ccccccccceccesseeesneeeeees 200 mW 
Derate Linearly from 25°C oo. ceeeeeeeeeee 2.6 mW/°C 
Package 
Withstand Test Voltage oe Vio=5300 VAC 


Between Emitter and Detector 
Referred to Standard Climate 23°C/ 
50%RH, DIN 50014 


Leakage Path 0.0... ccc teeeeeeeee min. 82. mm 
Alt Path: sevtesnssincctesieianancistinoanees min. 7.3 mm 
VighBOOV wissen seston atersecesscntecee att Rig=10'! Q 
Package Power Dissipation ............:ccceee 250.mW 
Derate Linearly from 25°C oo... 3.3 mW/°C 
Storage Temperature ..............0 -40°C to +150°C 
Operating Temperature .............0.. -40°C to +100°C 
Junction Temperature oo... ccccccccceeceeeeeeses 100°C 
Soldering Temperature 

(2 mm from case bottom) ........ ccc eeeeeesee eee 260°C 


DUAL CHANNEL ILD1/2/5 
QUAD CHANNEL ILQ1/2/5 


PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 
{LD1/2/5 (Dual Channel) 


248 (6 40) 


a 4388 (9.86) 

400 (10.16) 

036 (.89) 
040 (1.02) 


048 (1.22) 
052 (1.32) 


—| 


130 (3.30) 


280 (7 11) 150 (481) 


___ 300(7.62) 
Typ. | 

430 (8 98) } | 

Le a 130 (3.30) 

ae 150(3.81) 


Sa} Le 3° 2 9 i 
Le 100 (2 54) Typ 008 (.20) 


; / 
ana (35)]] -e 

ve 
053 (84) Typ 012 (31) 


016 (41) | 
020(51) 


1.Q1/2/5 (Quad Channel) 


240 (6 10) 


260 (6.60) Cathode [6 





Cathade 


780 (19 81) 
800 (20 32) 


040(102)_,) 1g 
080 (1.27) 048 (1.22) 
082 (132) 084 ( 86) —»| i \ 
pl a i ae 
P 30 (3.30) 
Foal 160 (3.81) 
| .020(.81) 
030 (76) 


300 (7 62)__, 
TYP | 


‘ 


180 (3.90) 
150(3.81) 


™ 3° to 9° 
0255 (.66) 008 (20) 
typ 


100 (2 54) typ 012 (.31) 





DESCRIPTION 


The ILD/Q1/2/5 are optically coupled isolated pairs employing GaAs 
infrared LEDs and silicon NPN phototransistor. Signal information, 
including a DC level, can be transmitted by the drive while 
maintaining a high degree of electrical isolation between input and 
output. The ILD/Q1/2/5 are especially designed for driving medium- 
speed logic and can be used to eliminate troublesome ground loop 
and noise problems. Also these couplers can be used to replace 
relays and transformers in many digital interface applications such as 
CRT modulation. The ILD1/2/5 has two isolated channels in a single 
DIP package and the ILQ1/2/5 has four isolated channels per * 
package. 


See Appnote 45, “How to Use Optocoupler Normalized Curves.” 


5-156 


Characteristics 


Symbol Min. 

Emitter 
Forward Voltage Ve 
Breakdown Voltage Ver 6 
Reverse Current Ip 
Capacitance Co 
Thermal Resistance 

Junction to Lead RrHu 
Detector 
Capacitance Cog 


Collector-Emitter Leakage Current —Icgo 
Collector-Emitter Saturation Voltage Vcgsar 


DC Forward Current Gain HFE 200 
Saturated DC Forward 
Current Gain HFEsaqt 120 


Thermal Resistance 
Junction to Lead Rr 


Package Transfer Characteristics (Each Channel) 


Symbol Min. 

ILD/Q1 
Saturated Current Transfer Ratio 

(Collector-Emitter) CTReesat 
Current Transfer Ratio 

(Collector-Emitter) CTRce 20 
ILD/Q2 
Saturated Current Transfer Ratio 

(Collector-Emitter) CTReesat 
Current Transfer Ratio 

(Collector-Emitter) CTRce 100 
ILD/Q5S 
Saturated Current Transfer Ratio 

(Collector-Emitter) CTReesat 
Current Transfer Ratio 

(Collector-Emitter) CTRce 50 
Isolation and Insulation 
Common Mode Rejection 

Output High CMH 
Common Mode Rejection 

Output Low CML 
Common Mode 

Coupling Capacitance Com 
Package Capacitance Cio 


Dielectric Leakage Current 
Vio=4420 Vaccramsy 1 min., 60 HZ lio 
Vio=6250 VAC pi, 1 min., 60 HZ lio 
Vio=5304 ACipms), 1 Sec., 60 HZ ho 
Vio=7500 VAC (px), 1 sec., 60 Hz lo 


Typ. 
1.25 
30 
0.01 
25 
750 
6.8 


0.25 
650 


400 


500 


Typ. 


75 


80 


170 


200 


100 


130 


5000 
5000 


0.01 
0.8 


3.3 
47 
4.0 
5.7 


Max. Unit 
165 V 
Vv 
10 pA 
pF 
°C/W 
pF 
50 nA 
0.4 
1800 
600 
°C/W 
Max. Unit 
% 
300 % 
% 
500 % 
% 
400 % 
V/ps 
V/s 
pF 
pF 
<10 pA 
$14.2 pA 
<12) tA 
<17— tA 
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Condition 
|p=60 mA 
I_=10 pA 
Vpa=6 V 
Vp=0 V, f=1 MHz 


Voe=5 V, f=1 MHz 
Vog=10 V 

log=1 mA, lgp=20 HA 
Voe= 10 V, lg=20 pA 


Voe= 0.4 V, Ig=20 pA 


Condition 


Ip=10 mA, Vop=0.4 Vv 


lp=10 mA, Vcg=10 V 


lp=10 mA, Voe=0.4 V 


Ip=10 mA, VoEe=10 Vv 


lp=10 mA, Vog=0.4 Vv 


Ip=10 mA, Vog=10 Vv 


Vom=50 Vpp, R.=1 kQ, |-=0 mA 


Vom=50 Vp.p ; Ry=1 kQ, lp=10 mA 


Vio=0 V, f=1 MHz 
Ryy<50% 
ACirms) 


Crus) 
AC ex) 


ILD/Q1/2/5 


ee 
as 
33 
ss 
aa 
So 








TYPICAL SWITCHING TIMES 





Figure 1. Non-saturated switching timing Figure 2. Saturated ‘switching timing 
Vee = 5V 
IF = 10mA F = 10KHz, > AL 
—- DF = 50% 
Vo 
pas —> 
OF ee IF = 10mA 
Figure 3. Non-saturated switching timing Figure 4. Saturated switching timing 
lf Ip 


Vo 


































Characteristic Characteristic 


ILo/a1_ | ILD/Q2 | ILD/Q5 ILD/Q1_ | ILD/Q2 | ILD/QS 
ip=20 mA | Ie=5 mA |Ie=10 mA l-=20 mA |Ip=5 mA | Ie=10 mA 


ee 








Delay, tc, 


















Rise Time , ta Vec=d V Rise Time, ta =0.4V 
cc 

Storage, ts Storage, ts Ry=4 kQ 
Fall Time, t- Fall Time, t- Voc=5 V 
Propagation H-L, tpy Propagation H-L, try VqH=1.5V 

PHL L 
Propagation L-H, tery Propagation L- H, te. 4 

ILD/Q1/2/5 
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VF - Forward Voltage - V 


NCTR - Normalized CTR 
NCTR - Normalized CTR 


Iceo - Collector-Emitter -nA 


Figure 5. Forward voltage versus forward current 


Bore a 


Te BEC 





IF - Forward Current -mA 


Figure 7. Normalized non-saturated and 
saturated CTR at T, = 50°C versus LED current 


i Normalized tto: 


Vce = 10V, JF = 10mA, Taj= 25°C 
CTRee(sat)iVce = 0.4V 
10 pe 
a— NCTR(SAT) 
“4NCTR 





ad 
ro) 


Pa 1 10 100 
IF- LED Current -mA 


Figure 9. Normalized non-saturated and saturated 
CTR at T, = 85°C versus LED current 
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Normalizedito: 
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IF - LED Current - mA 


Figure 11. Collector-emitter leakage current 
versus temperature 





10-2 ; 
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Ta- Ambient Temperature - °C 


Figure 6. Normalized non-saturated and saturated 
CTR at T, = 25°C versus LED current 
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Normalize: d to: 
Vee = 10VjIF = 10mA 
Ta= 25°C | v 
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NCTR - Normalized CTR 
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Figure 8. Normalized non-saturated and saturated 
CTR at T, = 70°C versus LED current 
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IF - LED Current - mA 


Figure 10. Collector-emitter current versus 
temperature and LED current 
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Figure 12. Propagation delay versus collector 
load resistor 
1000 ETa= 25°C, iF = 10mA 
2 Veco =5V, Vth=1.5V 3 
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RL - Collector Load Resistor - KQ 
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Optoccuplers 
(Optoisolators) 


SIEMENS 


FEATURES 


® Very High Current Transfer Ratio, 500% Min. 

* Withstand Test Voltage, 7500 V 

* High insulation Resistance, 10" © Typical 

* Low Coupling Capacitance 

¢ Standard Plastic DIP Package 

¢ Underwriters Lab File #E52744 

¢ @ VDE Approval #0884 Available with 
Option 1 


Maximum Ratings (Each Channel) 


Emitter 

Peak Reverse Voltage oo... ccccecccccescessetessecseesees 3V 
Continuous Forward Current .....0ccccccccseseeseeeseeseees 60 mA 
Power Dissipation at 25°C wo... ccceeceeereees 100 mW 
Derate Linearly from 25°C 000... 1.33 mW/°C 
Detector 

Collector-Emitter Breakdown Voltage .........ccceese 30 V 
Emitter-Base Breakdown Voltage ...........cccccceseneeees 5V 
Collector (Load) Current oo... ccccccccccesetecteeeees 125mA 
Power Dissipation at 25°C Ambient ................... 150 mW 
Derate Linearly from 25°C oo. ccceeeceeeeees 2.0 mW/°C 
Package 
Withstand Test Voltage «0... Vio=5300Vde 


Between Emitter and Detector 

Refered to Standard Climate 

23°C/50%RH, DIN 50014 
Leakage Path oo cece eeneneenes min, 8.2 mm 
AUP AUN deviates ecbeostttebssadaiicietide vets sucieedaeerse min. 7.3mm 
Tracking Resitance, Group Il 

(KC>600 per VDE 110 § 6, 

Table 3 and DIN 53480/ 

VDE 0330, Part 1 


Vig SO00V a kuk x iledaiadnaniad hi aan Ri9=10110 
Total Dissipation at 25°C Ambient 

IEDS2. 5. eta Suinetian muita ie. iaaelinaietesieeas 400 mW 

WiO82 os sorten it bra Ghatsidseea At annhss 500 mW 
Derate Linearly from 25°C 

1LD32 oe sitet ies Macs 5.33 mW/°C 

WQS 2 ss sisseecesaldowsvaves gaint anleadeasheteancdts 6.67 mW/°C 
Storage Temperature oo... cece -55°C to +150°C 
Operating Temperature «0.0... -55°C to +100°C 
Lead Soldering Time at 260°C oo... see 10 sec. 





DUAL CHANNEL ILD32 


QUAD CHANNEL ILQ32 


PHOTODARLINGTON 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 
{LD32 (Dual Channel) 


248 (6.30) 
260 (6.60) 


ie 388 (9 86) +} 
400 (10.16) 


048 (1.22) 
= 082 (1 32) 


—| 


035 (69) _9 
040(1 02) | 


130 (3.30) 


300 (7 62) 
E _ | 
150 (3.61) 


ce a 


os: - .130 (3.30) 
4 030 (.76) 


150 (3.81) 
oie) ee 
016 (.41) _, | 
020 (51) 


280 (7 11) 
330 (8.38) 


wal Le 3°10 9° t 
ie 100 (2.54) Typ 008 (.20) 
1 


033 (84) Typ 012(.31) 
ILQ32 (Quad Channel) 


Anode {1} 
Sy 
Cathode 


780 (19.81) 
800 (20.32) 


048 (1 22) 


130 (3.30) 
150 (3 81) 
t 
Ct 
020( 51) 
030 ( 76) 


‘z 
rss 


020( St) 


0255( 65) 


100(2 ati ‘yep 012(31) 


DESCRIPTION 

The ILD32/ILQ32 are optically coupled isolators with a Gallium 
Arsenide infrared LED and a silicon photodarlington sensor. 
Switching can be achieved while maintaining a high degree of: 
isolation between driving and load circuits. These optocouplers 
can be used to replace reed and mercury relays with advantages 
of long life, high speed switching and elimination of magnetic ; 
fields. 


The ILD32 has two isolated channels in a DIP package, and the 
ILQ32 has four channels. These devices can be used to replace 
4N32s or 4N33s in applications calling for several single channel 
optocouplers on a board. 
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> 413 cnn Ta = 55°C} 


Nice - Normalized Ice 


VF - Forward Voltage - 


oo 9° 


Electrical Characteristics (T,=25°C) 
Symbol Min. Typ. 


Emitter 
Forward Voltage Ve 1.25 
Reverse Current lp 0.1 
Capacitance Co 25 
Detector 
Breakdown Voltage 

Collector-Emitter BVceq =: 0 

Emitter-Collector BVecgo =D 10 
Collector-Emitter 

Leakage Current leeo 1.0 
Package 
Current Transfer Ratio CTR 500 
Collector-Emitter 

Saturation Voltage Voce sat 
Isolation Voltage 7500 

({t = 1 sec.) Visot 5300 
Isolation Resistance Riso. 1011 
Isolation Capacitance Ciso 0.5 
Turn-On Time ton 
Turn -Off Time lott 


Figure 1. Forward voltage versus forward current 
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Figure 3. Normalized non-saturated and saturated 
collector-emitter current versus LED current 
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tpLH - Low/High Propagation 


Condition 
lp= 10mA 


VR=3.0 Vv 
VR=0 Vv 


I¢=100 pA, Ip=0 
e=100 pA 

Voe=10 V, l-=0 
Ip=10 mA, Voe=10 V 


lc=2 mA, |-=8 mA 


V19=500 V 


Vec=10 V, I¢=50 mA 
I-=50 mA, R,=180 Q 


Figure 2. Normalized non-saturated and saturated 
CTRce at T, = 25°C versus LED current 


1.2 


Normalized to: 





F 1.0 see VCO = 10 V vererne 
ea IF =10mA 
& 0.8 
B 
E 0.6 
} 
= 04 
eo 
gf 0.2t... 
5 i 
z= 0.0 H : i 
Fa | 1 10 100 1000 
IF - LED Current - mA 
Figure 4. Low to high propagation delay versus 
collector load resistance and LED current 
nnn enndann OQ, 





10) 5 10 15 20 
IF - LED Current - mA 


ILD32/ILQ32 


Optocouplers 


(Optoisolators) 


tpHL - High/Low Propagation 





Figure 5. High to low propagation delay versus 
collector load resistance and LED current 
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Figure 7. Switchng schematic 
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ILD32/ILQ32 


SIEMENS 


FEATURES 


Two Channel Coupler 

Industry Standard SOIC-8 Surface 
Mountable Package 

Standard Lead Spacing of .05" 
Available in Tape and Reel Option 
(Conforms to EIA Standard RS481A) 
Withstand Test Voltage, 2500 VRMS 
High Current Transfer Ratios 
ILD205, 40 - 80% 

ILD206, 63 -125% 

ILD207, 100 — 200% 

ILD213, 100% minimum 

bs High BVceo; 70V 

Compatible with Dual Wave, Vapor Phase 
and IR Reflow Soldering 


DESCRIPTION 


The ILD205/206/207/213 are optically coupled pairs 
with a gallium arsenide infrared LED and a silicon 
NPN phototransistor. Signal information, including a 
DC level, can be transmitted by the device while 
maintaining a high degree of electrical isolation 
between input and output. The [LD205/6/7/13 come 
in a standard SOIC-8 small outline package for 
surface mounting which makes it ideally suited for 
high density applications with limited space. In 
addition to eliminating through-holes requirements, 
this package conforms to standards for surface 
mounted devices. 


A specified minimum and maximum CTR allows a 
narrow tolerance in the electrical design of the 
adjacent circuits. The high BVcgo of 70 volts gives 
a higher safety margin compared to the industry 
standard of 30 volts. 


Maximum Ratings (Each Channel) 


Emitter 
Peak Reverse Voltage ooo... ccccccccceeseesssetseteeesesseeeees 6.0 V 
Peak Pulsed Current (1 pts, 300 pps) oo... cece 3A 
Continuous Forward Current per Channel ............... 30 mA 
Power Dissipation at 25°C o......ccccccceecsceseeettees 45 mW 
Derate Linearly from 25°C ooo. 0.5 mW/°C 
Detector 
Collector-Emitter Breakdown Voltage oo... 70V 
Emiter-Collector Breakdown Voltage ...........ccccee 7V 
Power Dissipation per Channel .................00cccee 55 mW 
Derate Linearly from 25°C oo... eeeeeeee 0.55 mW/°C 
Package 
Total Package Dissipation at 25°C Ambient 

(2 LEDs + 2 Detectors, 2 Channels) ................ 200 mW 
Derate Linearly from 25°C oo... .ccccceeceeteeeeeeees 2.0 MW/°C 
Storage Temperature oo... cece ~55°C to +150°C 
Operating Temperature ...........cccceceen ~55°C to +100°C 
Soldering Time at 260°C oo... cc ceeceseseetecteesenseees 10 sec. 


ILD205/206/207/213 


DUAL PHOTOTRANSISTOR 
SMALL OUTLINE 
SURFACE MOUNT OPTOCOUPLER 


Package Dimensions in Inches (mm) 
Pin 1 
Al 
C2 


154.002 
€ (3914.05) “3 


c4 


C=Collector 
E=Emitter 


AmAnode 
C=Cathode 


eg) al 


-05854.002 
(1,494.05) 


R.010 
(.25) max. .001 max. 


TOLERANCE: +.005 (unless otherwise noted) 





Characteristics (T,=25°C) 


Parameter Min. Typ. Max. Unit Test 
Condition 
Emitter 
Forward Voltage 1.2 165 V l-=30 mA 
Reverse Current 0.1 100 pA Vpa=6.0 V 
Capacitance 30 pF Vp=0 
Detector 
BVceo 70 V Io=100 pA 
BVeco 7 V le=100 pA 
IcEO 5 50 nA Vog=1 0 Vv 
|-=0 
Collector-Emitter Capacitance 10 pF Voe=0 
Package 
DC Current Transfer Vog=5 V 
ILD205 40 80 % le=10 MA 
ILD206 63 125 % le=10 mA 
ILD207 100 200 % lp=10 mA 
ILD213 100 % le=10 mA 
ILD205 13 30 % le=1 MA 
ILD206 22 45 % lp=1 mA 
|LD207 34 70 % lp=1 mA 
Collector-Emitter Saturation le=10 mA 
Voltage Voce (sat) 0.4 Vv Io=2.5 mA 
Capacitance, Input to Output 0.5 pF 
Withstand Test Voltage 2500 VACpyg t=1 min. 
Resistance, Input to Output 100 Q 
Turn-on Time 5.0 Hs Ic=2 mA, 
Re=100 Q, 
Turn-off Time 4.0 ps Vog=5 V 


See Application Note 39 for solderability information. 
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Optocouplers 


(Optoisolators) 


If-LED Current (ma) 


NCTRce-Normalized CTRce 


Switching speed (us) 


Package Power Dissipation (mw) 


Figure 1. Forward current versus forward voltage Figure 2. Collector-emitter current versus temperature 
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SIEMENS 


FEATURES 


* Two Channel Optocoupler 

© High Current Transfer Ratio at [-=1 mA, 
500% Min. 

® Withstand Test Voltage, 2500 VRMS 

* Electrical Specifications Similar to 
Standard 6 Pin Coupler 

* Compatible with Dual Wave, Vapor Phase 
and IR Reflow Soldering 

* Industry Standard SOIC-8 Surface 
Mountable Package 

* Standard Lead Spacing, .05” 

® Available in Tape and Reel Option 
(Conforms to EIA Standard RS481A) 

* Underwriters Lab File #£52744 
(Code Letter P) 


DESCRIPTION 


The !LD223 is a high current transfer ratio (CTR) 
optocoupler. It has a Gallium Arsenide infrared LED 
emitter and a silicon NPN photodarlington transistor 
detector. 


This device has CTRs tested at an LED current of 1 
mA. This low drive current permits easy interfacing 
from CMOS to LSTTL or TTL. 


The ILD223 is constructed in a standard SOIC-8 foot 
print which makes it ideally suited for high density 
applications. In addition to eliminating through-holes 
requirements, this package conforms to standards 
for surface mounted devices. 


Maximum Ratings (Each Channel) 


Emitter 
Peak Reverse Voltage oo... ccccccesetsceseteeteesenseesens 6.0V 
Peak Pulsed Current (1 ps, 300 pps) ....... eee 3A 
Continuous Forward Current per Channel ................ 30 mA 
Power Dissipation at 25°C 0... cccccccccesceessessenees 45 mW 
Derate Linearly from 25°C 0... ecceccsecseeeeesens 0.5 mW/°C 
Detector 
Collector-Emitter Breakdown Voltage ............:ccccee 30 V 
Emiter-Collector Breakdown Voltage ..........ccceceeees 5V 
Power Dissipation per Channel ...........ccccccccceceeceees 55 mW 
Derate Linearly from 25°C oo... cccccccceseteeeees 0.5 mW/°C 
Package 
Total Package Dissipation at 25°C Ambient 

(2 LEDs + 2 Detectors,2 Channels) ................... 200 mW 
Derate Linearly from 25°C ooo. i cccceeteneeteees 2mW/C 
Storage Temperature 00... cece -55°C to + 150°C 
Operating Temperature oo... cece ~55°C to +100°C 
Soldering Time at 260°C oo. ceteseeeeteeenees 10 sec. 


See Application Note 39 for solderability information. 


Package Dimensions in Inches 


& .154+.002 
(3.914.05) 


050 (1.27) typ. 


Tolerance: +.005 (unless otherwise noted) 


Characteristics (T,=25°C) 


Symbol Min. Typ. Max. 


Emitter 

Forward Voltage Ve 
Reverse Current Ip 
Capacitance Co 
Detector 


Breakdown Voltage 


Collector-Emitter BVceo 

Emitter-Collector BVeco 
Collector-Emitter 

Current Iceo 
Collector-Emitter 

Capacitance Coe 
Package 
DC Current Transfer CTRoc¢ 
Collector-Emitter 

Saturation Voltage Vee sat 
Withstand Test 

Voltage WTV 
Capacitance, 

Input to Output Cio 
Resistance, 


Input to Output Rio 
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.015+.002 
(.384.05) 


.020+.004 
(.15+.10) 
2 pics. 


0.1 
25 


30 


3.4 


500 


2500 


0.5 


1.3 
100 


50 


ILD223 


DUAL PHOTODARLINGTON 
SMALL OUTLINE 
SURFACE MOUNT OPTOCOUPLER 





Unit 


aE 


nA 


pF 


% 


Optocouplers 
(Optoisolators) 


Condition 


[p=1 mA 


lp=1 mA, 
Iop=0.5 mA 


VACpms t=1 min. 


pF 


GQ 


Figure 1. Forward voltage versus forward current 


VF - Forward Voltage - V 


IF - Forward Current - mA 


Figure 3. Normalized CTR¢,_ versus LED current 
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Normalized to: 
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Figure 5. Collector current versus LED current 
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If(pk) - Peak LED Current -mA 


CTRee - Current Transfer Ratio -% 


Figure 2. Peak LED current versus duty factor, Tau 
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Figure 4. CTR versus LED current 
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ILD223 


SIEMENS 


FEATURES 

* AC or Polarity Insensitive Inputs 

* Continuous Forward Current, 130 mA 
* Applications—Telecommunications 

— Ring Detection 

— Loop Current Detector 

Built-in Reverse Polarity Input Protection 
Improved CTR Symmetry 

Industry Standard DIP Package 
Underwriters Lab File #£52744 

VDE Approval #0884 Available with 
Option 1 


DESCRIPTION 


The ILD255 is a bidirectional input optically coupled 
isolator consisting of two high current Gallium 
Arsenide infrared LEDs coupled to a silicon NPN 
phototransistor per channel. The |LD255 has a 
minimum CTR of 50% 


These optocouplers are ideal for applications 
requiring AC signal detection and monitoring. 


Maximum Ratings (Each Channel) 


Emitter 

Peak Pulsed Current (1 pis, 300 pps) woo. 3A 
Continuous Forward Current oo... cece 130 mA RMS 
Power Dissipation at 25°C ooo... cceccceeeee ee 175 mW 
Derate Linearly from 25°C ooo. 2.3 MWC 
Detector 

Collector-Emitter Breakdown Voltage «2.0.00... 30 V 
Emitter-Base Breakdown Voltage 0.00.00... eee 5V 
Collector-Base Breakdown Voltage :......0....c0.ccceeees 70V 
Power Dissipation at 25°C oo... ccccceccteeceeeee 200 mW 
Derate Linearly from 25°C ooo 2.6 mW/°C 
Package 

Withstand Test Voltage Hive ebaveonhedcvennestat aceite Vio=7500 Vacipi) 


Between Emitter and Detector 
Refered to Standard Climate 
23°C/50%RH, DIN 50014 


Leakage Path .........cccccccssetscsensesecerserseses min. 8.2 mm 
Air Path, VDE 0883 6.80 ooo. cette min. 7.3mm 
Vio=500V Peeeeeee eee eS e ee ReC ECS eS SCOTT See Tee eee ee eee ee ees Rip=101'Q 
Total Dissipation at 25°C oo... cccceesecceeenseeres 400 mW 
Derate Linearly from 25°C ooo. cette 5.3 mW/'C 
Storage Temperature oo... eceenees -55°C to + 150°C 
Operating Temperature oo... eee -55°C to +100°C 
Lead Soldering Time at 260°C ooo. eeeeeteees 10 sec. 


DUAL CHANNEL ILD255 


BIDIRECTIONAL INPUT 


OPTOCOUPLER 


Package Dimensions in Inches (mm) 


pin one 
= ‘D 


246 (6.25) Cathode 
260 (6.60) Cathode/ [7 | 
| Anode 
ae. ee Anode/ 
Cathode 

a 388 (9.86) [4 | 

400 (10.16) One Desde 








040 (1.02) 
080 (1.27) 


130 (3.30) 
180 (3.81) 
i 
4 
020(61) 
030 ( 76) 
0° to 18° 
016 (41), | 008 (20) 
020( 61) 


Electrical Characteristics (T,=25°C) 


Parameter Min. Typ. Max. Unit 
Emitter 

Forward Voltage Ve 1.2 15 #V 
Detector 

BVceo 30 50 V 
BVceo 70 90 Vv 
lcEO 5 50 nA 
Package 

VeEsat 0.4 V 
DC Current Transfer Ratio 50 % 


Symmetry CTRat+10mA 0.50 . 1.0 2.0 
CTR at-10 mA 
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[8 | Emitter 


Collector 


6 | Collector 


{5 | Emitter 








Condition 


lp=t 10mA 


Ic=1 m A 
le=100 LA 
Io=10 pA 
Vog=10 V 


leat 16 mA, 
Ic=2 mA 
Ip=ck 10 mA, 
Wepsio¥ 


Optocoupters 
(Optoisolators) 


tF-LED Current-mA 


CTRee - Current Transfer Ratio - % 


Ice-Collector Emitter Current -— mA 


Figure 1. LED forward current 
versus forward voltage 
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Figure 4. Current transfer ratio versus 
LED current and collector-emitter 
voltage 
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Figure 2. Maximum LED current 
versus ambient temperature 
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Figure 5. Saturated and 
nonsaturated collector-emitter 
current versus LED current 
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Figure 7. Collector emitter current versus 


collector emitter voltage 
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PLED - LED Power - mW 


Ice - Collector-emitter Current - mA 


Figure 3. Maximum LED power 
dissipation 
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Figure 6. Saturated and 
nonsaturated collector-emitter 
current versus LED current 
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SIEMENS 


FEATURES 


® Dual Version of SFH610 Series 
® High Current Transfer Ratios 
ILD610-1, 40-80% 
ILD610-2, 63-125% 
ILD610-3, 100-200% 
ILD610-4, 160-320% 
¢ Isolation Test Voltage, 7500 V 
id Veesat 0.25 (<0.4) Vv 
at 1p=10 mA, Ic=2.5 mA 
° Veeo=70 V 
© Underwriters Lab File #E52744 
¢ VDE #0884 Available with Option 1 


DESCRIPTION 


The ILD610 Series is a dual channel opto- 
coupler series for high density applications. 
Each channel consists of an optically 
coupled pair with a Gallium Arsenide 
infrared LED and a silicon NPN phototransis- 
tor. Signal information, including a DC level, 
can be transmitted by the device while 
maintaining a high degree of electrical 
isolation between input and output. The 
ILD610 Series is the dual version of SFH610 
Series and uses a repetitive pin-out configu- 
ration instead of the more common alternat- 
ing pin-out used in most dual couplers. 


Maximum Ratings (Each Channel) 
Emitter 


Reverse Voltage oo... cceecccceceecereceeeeeeeeesseneens 6V 
Surge Forward Current (t$10 tS) oe ees 1.5A 
Total Power Dissipation ......0......00c0c08 100 mW 
Derate Linearly from 25°C woe 1.3 mW/°C 
DC Forward Current 0... cccceeesteeereeens 60 mA 
Detector 
Collector-Emitter Voltage 0... 70V 
Collector Current ..........cccccsccecseescsreeeeeeees 50 mA 
Collector Current (t $1 MS)... 100 mA 
Total Power Dissipation ....0..0.... cee 150 mW 
Derate Linearly from 25°C ...... eee 2.0 mW/°C 
Package 
isolation Test Voltage (t=1 sec.) ....... 7500 VDC 
Acoma i told eyed SE pee unad aus 9 5300 VACams 
Isolation Resistance .........ccccecseeeteees 10'Q 
Storage Temperature ........0.0.. -55°C to +150°C 
Operating Temperature .............. -55°C to +100°C 
Junction Temperature ...........cc certs 100°C 
Lead Soldering Time at 260°C oo... 10 sec. 





ILD610 SERIES 


DUAL PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


Pin One 
iD 


Anode 


248 (6.30) 
Denieey Cathode 


| |. Anode 


he 388 (9.86) Cathode 
400 (10.16) 


035 (.89) | = 048 (1.22) | 300 (7.62) 
Typ. | 


040 (1.02) 062 (1.32) 


130 (3.30) 
160 (3.81) 


= 4 
020 (.61) 


4 030 (.76) 


( ~ - to 9° 
ou (.35) ~ le 100 (2.54) Typ 008 (.20) hes 
Vp. 


| 093 (.84) Typ 012 (31) 


280 (7.11) 
$30 (8.38) 





016 (.41) 
020 (.51) 


> 


Optocouplers 
(Optoisolators) 


Electrical Characteristics (T,=25°C) 


Symbol Typ. Unit Condition 
Emitter 
Forward Voltage Ve 1.25 ($1.65) Vv ip=60 mA 
Reverse Current Ip 0.01(<10) HA Va=6 V 
Breakdown Voltage Ver 30 (26) V Ip=10 pA 
Capacitance Co 25 pF Vpa=OV, 
f=1 MHz 
Detector 
Breakdown Voltage 
Collector- Emitter BVce9 «= 70 V Io=10 HA 
Emitter-Collector BVeco 3=— 7.0 V le=10 pA 
Collector-Emitter Dark Current — Icgo 2 nA Vog=10 V 
Capacitance Cee 7 pF Vog=5 V, 
f=1 MHz 
Package 
Collector-Emitter Saturation 
Voltage Voesat «(0.25 (<0.40) V le=10 mA, 
lg=2.5 mA 
Coupling Capacitance Co 0.35 pF 
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Figure 1. Saturated switching time test 
waveform and schematic 
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Switching Characteristics 
Linear Operation (without saturation) lr = 10 mA, Voc = 5 V, Ro = 75 W, Typical 






Figure 3. Normalized non-saturated and saturated 
CTR at T,=25°C versus LED current 
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NCTR - Normalized CTR 


Iceo - Collector-Emitter -nA 


Figure 6. Normalized non-saturated and 


saturated CTR at T, = 85°C versus LED current 
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Figure 8, Collector-emitter leakage current 
versus temperature 
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Figure 11. Switching timing 
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Figure 7. Collector-emitter current versus 
temperature and LED current 
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Figure 10. Propagation delay versus collector 
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SIEMENS 


FEATURES. 


® Identical Channel to Channel Footprint 


* Current Transfer Ratio (CTR) Range — 
@ 1-=10 mA 
ILD/Q615-1: 40 — 80% Min. 
ILD/Q615-2: 63 — 125% Min. 
ILD/Q615-3: 100 — 200% Min. 
ILD/Q615-4: 160 — 320% Min. 


Guaranteed CTR @ 1-=1 mA 
ILD/Q615-1: 13% Min. 
ILD/Q615-2: 22% Min. 
ILD/Q615-3: 34% Min. 
ILD/Q615-4: 56% Min. 


High Collector-Emitter Voltage BV¢¢9=70 V 


Dual and Quad Packages Feature: 

— Reduced Board Space 

— Lower Pin and Parts Count 

— Better Channel to Channel CTR Match 
— Improved Common Mode Rejection 


© Field-Effect Stable by TRansparent iOn 
Shield (TRIOS) 


Withstand Test Voltage from Double 
Molded Package 

7500 VACpeax, 1 sec. 

4420 VACgus, 1 min. 


© UL Approval #E52744 
© VDE #0884 Available with Option 1 


Maximum Ratings (Each Channel) 


Emitter 
Reverse Voltage oo... cece lieectsteetenenstseerenereees 6V 
Forward Current ......cccccescsccetecsesescsseetenersesestensneees 60 mA 
SUPE: CUIMEN secs cases ssiescielaivauemeciinscantesereaiehonegsaaes 15A 
Power Dissipation .......0..0.0cccccceccsceeettcceseseteeees 100 mW 
Derate Linearly from 25°C oo... 1.33 mW/°C 
Detector 
Collector-Emitter Reverse Voltage ..............:0cecee 70V 
Emitter-Collector Reverse Voltage 00.0... cece 7V 
Collector Current ...00....ec ccc cceccceeeeteeeecteeteeenaes 50mA 
Collector Current ({ <1 MS) oo... 100 mA 
Power Dissipation .......0..0cccccccccccceecteeesesteeeeees 150 mW 
Derate Linearly from 25°C oo. cccceeceeteetees 2mWw/°C 
Package 
Storage Temperature ......... ce -55°C to +150°C 
Operating Temperature «0.0.0... ee -55°C to +100°C 
Junction Temperature oo... ccececcceessceseeseeeeseesess 100°C 
Soldering Temperature 

(2 mm distance from case bottom) .......0......0. 260°C 
Package Power Dissipation ILD615 .................5. 400 mW 

Derate Linearly from 25°C ooo. ee 5.33 mW/°C 
Package Power Dissipation ILQ615 «0.0.0.0... 500 mW 

Derate Linearly from 25°C oo... 6.67 mW/°C 
Withstand Test 

Voltage oo... 4420 Vams (1 min.)/7500 Vpgeax (1 sec.) 
Leakage Path oo... cece eeceeereteneeeneees 8.2 minmm 
7 [0 | 6 ese Mo cite vee Pe ted mR ea 7.3 min mm 
Working Voltage oo... cece cesenerertreeeees 1700 vaca 


Insulation Resistance 0.0.0.0... cccceeseeeeeeeeeeees 


DUAL CHANNEL ILD615 


QUAD CHANNEL ILQ615 


PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions mm 
ILD615 (Dual Channel) 


ba 388 (9.86) 
400 (10.16) 


=n 084 ( 86) 
Ogi 
t 


130 (3 30) 
150 (3.81) 


040(1 02) 


300 (7 62)__ 
060 (1 27) | yp 


280(7 11) 


fom t: 
180 (3.30) 
160(3.81) 


na} le 0? to 15° ‘ 
008 (.20)_.\ \a— 


012 (31) 


020 ( $1) 
(80 ( 76) 





780 (19 81) 
800 (20 32) 





240 (1.02) 


360 (1 27) 


300 (7.62) 
048 (1.22) TYP 


034 ( 86) —o ee } 


130 (3.30) 
180 (3.81) 


“F 
020 (51) 
020 ( 76) 


“Ailes ef [a 3? tO. 9° 
0265 ( 65) 008 (.20) 
yo 


100 (2.54) yp 012(3t) 





DESCRIPTION 


The ILD/Q615 are multi-channel phototransistor optocouplers that 
use GaAs IRLED emitters and high gain NPN phototransistors. These 
devices are constructed using over/under leadframe optical coupling 
and double molded insulation technology resulting a Withstand Test 
Voltage of 7500 VACpeax and a Working Voltage of 1700 VACaiys. 


The binned min./max. and linear CTR characteristics combined with 
the TRIOS (TRansparent IOn Shield) field-effect process make these 
devices well suited for DC or AC voltage detection. Eliminating the 
phototransistor base connection provides added electrical noise 
immunity from the transients found in many industrial control environ- 
ments. 


Because of guaranteed maximum non-saturated and saturated 
switching characteristics, the |LD/Q615 can be used in medium 
speed data I/O and control systems. The binned min./max. CTR 
specification allow easy worst case interface calculations for both 
level detection and switching applications. Interfacing with aCMOS 
logic is enhanced by the guaranteed CTR at an |l-=1 MA. 


See Appnote 45, “How to Use Optocoupler Normalized Curves.” 
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Characteristics (T,=25°C) 


Emitter 

Forward Voltage 

Breakdown Voltage 

Reverse Current 

Capacitance 

Thermal Resistance, Junction to Lead 


Detector 

Capacitance 

Collector-Emitter Leakage Current, -1, -2 
Collector-Emitter Leakage Current, -3, -4 
Collector-Emitter Breakdown Voltage 
Emitter-Collector Breakdown Voltage 
Thermal Resistance Junction to Lead 


Package Transfer Characteristics 
Channel/Channel CTR Match 


ILD/Q615 -1 

Saturated Current Transfer Ratio 
Current Transfer Ratio 

Current Transfer Ratio 
ILD/Q615 -2 

Saturated Current Transfer Ratio 
Current Transfer Ratio 

Current Transfer Ratio 
ILD/Q615-3 

Saturated Current Transfer Ratio 
Current Transfer Ratio 

Current Transfer Ratio 


ILD/Q615-4 

Saturated Current Transfer Ratio 
Current Transfer Ratio 

Current Transfer Ratio 


Isolation and Insulation 
Common Mode Rejection 
Output High 
Common Mode Rejection 
Output Low 
Common Mode 
Coupling Capacitance 
Package Capacitance 
Insulation Resistance 
Withstand Test Voltage 
Input-Ouput 
(Rel humidity <50%) 
(l-o$10 pA, 1 min.) 
(Rel humidity <50%) 
(l).9<10 nA, 1 s.) 
Channel to Channel 
insulation 


IcEO 


Ice 


BVeco 7 
RrHut 


CTRX/CTRY 1to1 


CTReesat 

CTRee 40 
CTRee 13 
CTR cesat 

CTRee 63 
CTRee 22 
CTReesat 

CTRop 100 
CTRog 34 
CTR cesat 

CTRee 160 
CTRee 56 
CMH 

CML 

Com 

Cl-O 0.8 
Rs 5x 1010 
WTV 4420 
WTV 6250 
WTV 5300 
WTV 7500 


500 


Typ. 
1.15 
0.01 


25 
750 


6.8 


500 


25 
30 
40 


80 
45 


60 
150 
70 


100 
200 
90 


5000 
5000 
0.01 


1014 
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Max. 


1.3 


10 


2to1 


125 


— 200 


320 


Unit 


pF 
°C/W 


pF 
nA 
nA 


C°/W 


% 
% 
% 


% 
% 
% 


% 
% 
% 


% 


% 
% 


V/ps 
V/ps 


pF 


VACams 
VACpeak 
VACRos 
VACpeak 


VAC 


Condition 


|p=10 mA 

Ip=10 pA 

Va=6 V 

Vp_=0 V, f=1 MHz 


Vog=5 V, f=1 MHz 
Vog=10 V 

Vee=10 V 

log=0.5 mA 
lg=0.1 mA 


Ip=10 MA, Vog=5 V 


le=10 mA, Vog=0.4 V 
lp=10 mA, Vog=5 V 
lp=1 mA, Voe=5 V 


lp=10 mA, Vogp=0.4 Vv 
lp=10 mA, Vog=5 V 
Ip=1 mA, Vog=5 V 
I-=10 mA, Vog=0.4 Vv 
Ip=10 mA, Vog=5 Vv 
lp=1 mA, Vee=5 Vv 
l-=10 mA, Vog=0.4 Vv 


l-=10 mA, Voe=5 V 
lp=1 mA, Veg=5 Vv 


Voem=50 Vpp, R,=1 kQ, =O mA 


Vom=50 Vp.p, Rp=1 kQ, lp=10 mA 


Vi.9=0 V, f=1 MHz. 
V\.9=500 V 


ILD/Q615 


Optocouplers 


(Optoisotators) 





SWITCHING TIMES 
Figure 1. Non-saturated switching timing 





Vee = 5V 
IF = 10mA we 
Vo 
F = 10KHz, RL=75 2 
DF = 50% 


Figure 3. Non-saturated switching timing 
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Figure 2. Saturated switching timing 
Vec = 5V 


F = 10KHz, RAL 
DF = 50% 


a: 


Figure 4. Saturated switching timing 


Vo 


Ir 


=1 =2,-3 =4 
aor mA —— mA |ip=5 mA Test 


Condition 


If(pk) - Peak LEO Current -mA 
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ILD/Q615 
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Figure 7. Maximum LED current versus 
ambient temperature 





IF - Maximum LED Current - mA 
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Figure 9. Maximum detector power dissipation 
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Figure 11. Normalization factor for non-saturated 
and saturated CTR T,=25°C versus If 
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Figure 13. Normalization factor for non-saturated 


and saturated CTR T,=70°C versus If 
2.0 


j 
Normalized to: 
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Figure 8. Maximum LED power dissipation 


Prep - LED Power - mW 
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Figure 10. Maximum collector current versus 
collector voltage 


1000 F; 


100 F: 





Ice - Collector Current - mA 


Optocouplers 
(Opteisotaters) 


al 1 10 100 
Vce - Collector-Emitter Voltage - V 


Figure 12. Normalization factor for non-saturated 
and saturated CTR T,=50°C versus If 


2.0 
Normalized to: 


Vee = SV, IF = 5mA, Ta = 25°C. 
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Figure 14. Normalization factor for non-saturated 
and saturated CTR T,=85°C versus If 
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ILD/Q615 


Ice - Collector Current-mA 


tPLH - Propagation Low-High - ps 


1tPLH - Propagation Low-High - ps 


Figure 15. Collector-emitter current versus 
temperature and LED current 





(0) 10 20 30 40 50 
IF- LED Current-mA 


Figure 17.-1 Propagation delay versus 
collector load resistor 
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RL - Load Resistor - KQ 


Figure 19.-4 Propagation delay versus 
collector load resistor 
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Iceo - Collector-Emitter - nA 


tPLH - Propagation Low-High - 1s 


Figure 16. Collector-emitter leakage versus 
temperature 
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Figure 18. -2,-3 Propagation delay versus 
collector load resistor 
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SIEMENS 


FEATURES 

Identical Channel to Channel Footprint 
ILD620 Crosses to TLP620-2 

ILQ620 Crosses to TLP620-4 

Current Transfer Ratio (CTR) at l-=+5 mA 
ILD/Q620: 50% Min. 

ILD/Q620GB: 100% Min. 

Saturated Current Transfer Ratio 
(CTRsaq) at IF= +1 mA 

ILD/Q620: 60% Typ. 

ILD/Q620GB: 30% Min. 

High Collector-Emitter Voltage, BVceg=70 V 
Dual and Quad Packages Feature: 
—Reduced Board Space J 

—Lower Pin and Parts Count 

—Better Channel to Channel CTR Match 
—Improved Common Mode Rejection 
Field-Effect Stable by TRIOS (TRansparent 
1On Shield) 

Withstand Test Voltage from Double 
Molded Package 

7500 VACpeax, 1 sec. 

4420 VACpms; 1 min. 

¢ Underwriters Lab File #E52744 

¢ VDE #0884 Available with Option 1 


Maximum Ratings (Each Channel) 


Emitter 
Forward Current 0.00... ccccccccc cece ceeeeeeeee +60 mA 
Surge Current oo... cece cccccscseecescsecteeesesseeesens +1.5A 
Power Dissipation ..0...0..00ccccccceccessceeeee ees 100 mW 
Derate from 25°C oo... cccccccceceeceereteeees 1.3 mW/°C 
Detector 
Collector-Emitter Breakdown Voltage ..............00.. 70V 
Collector Current .......0.cccccccccccececeeeeessereens 50 mA 
Collector Current (t <1 MS) oo 100 mA 
Power Dissipation .......0.000.0.0cccceceeeeeeeerre 150 mW 
Derate:trom 25°C a... se ewsiliesvcondesatevet ilies 2mW/°C 
Package 
Withstand Test Voltage .............. 4420 Vacrms (1 min.) 
Package Dissipation ILD620/GB ..............000.... 400 mW 

Derate from 25°C o...cccccccccescseseeeeee 5.33 mW/°C 
Package Dissipation ILQ620/GB oo... 500 mW 

Derate from 25°C o....ccecccceeeeeeees 6.67 mW/°C 
Leakage Path oo... ecccceeentsetecnestereteeens 8.2 minmm 
All DAth ise dociees cd cvsniostenstasiidia sgaidaceestedivsctens 7.3 min mm 
Insulation Resistance 0.0... eseecees 10'17Q 
Storage Temperature ........ —55°C to +150°C 
Operating Ternperature .............0 -55°C to +100°C 
Junction Temperature oo... ccc ccceeeeeeeeeteeeees 100°C 
Soldering Temperature 

(2 mm from case bottom) 0.00... cece 260°C 





DUAL CHANNEL ILD620/620GB 
QUAD CHANNEL ILQ620/620GB 


AC INPUT PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


{LD620/620GB K=Cathode 
pin one 
1D 


246 (6 25) 
260 (6.60) 


ee 388 (9 86) 
400 (10.16) 


— r 08-4 ( 86) 400 (7 62) 
ye 
t 


180 (3 30) 
150(3 81) 


040 (1.02) 
060 (1 27) "| 


280(7 11) 
330 (8.38) ' 


O14 —— 4 — 

ay ; a Sexe 130 (3.30) 

= 080 (.76) pee 
100 nm] [a 0° to 15° MN } 


O16 (41), 008 (.20) 
020 (51) 012(31) 





\— 


1LQ620/620GB K=Cathode 


Optocoupters 
(Optoisotators) 


240 (6 10) 
260 (6 60) 


780 (19.81) 
800 (2032) 


40 (1 02)_) 
00 (1 27) 


280 (7 11) 
330 (8 38) 


130 (3.30) 
150 (3.81) 


3° ta t 
008 (.20) 


012( 31) 


020 (51) 
030 ( 76) 


reel L 
og0( $1) 


DESCRIPTION 


The ILD/Q620 and ILD/Q620GB are multi- 

channel input phototransistor optocouplers that use inverse parallel 
GaAs IRLED emitters and high gain NPN silicon phototransistors per 
channel. These devices are constructed using over/under leadframe 
optical coupling and double molded insulation resulting in a With- 
stand Test Voltage of 7500 VACpgax. 


The LED parameters and the linear CTR char-acteristics combined 
with the TRIOS field-effect process make these devices well suited 
for AC voltage detection. The ILD/Q620GB with its low 

le guaranteed CTReesat Minimizes power dissi-pation of the 

AC voltage detection network that 

is placed in series with the LEDs. Eliminating the phototransistor 
base connection provides added electrical noise immunity from the 
transients found in many industrial control environments. 
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Characteristics 


Emitter 

Forward Voltage 

Forward Current 

Capacitance 

Thermal Resistance Junction to Lead 
Detector 

Capacitance 

Collector-Emitter Leakage Current 
Collector-Emitter Leakage Current 
Collector-Emitter Breakdown Voltage 
Emitter-Collector Breakdown Voltage 
Thermal Resistance Junction to Lead 


Package Transfer Characteristics 


Channel/Channel CTR Match 
CTR Symmetry 
Off-State Collector Current 


ILD/Q620 

Saturated Current Transfer Ratio 
Current Transfer Ratio 
Collector-Emitter Saturation Voltage 


ILD/Q620GB 

Saturated Current Transfer Ratio 
Current Transfer Ratio 
Collector-Emitter Saturation Voltage 


Isolation and Insulation 

Common Mode Rejection, Output High 

Common Mode Rejection, Output Low 

Common Mode Coupling Capacitance 

Package Capacitance 

Insulation Resistance 

Withstand Test Voltage, Input-Ouput 
(Rel humidity <50%) 


(Rel humidity <50%) 


Channel to Channel Insulation 


Symbol 


Ve 

le 

Co 
Rout 


Cog 
lceo 


lceo 
BVceo 


BVEco 
Raut 


CTRX/CTRY 


lcE(RATIO) 
lcE(OFF) 


CTReesat 
CTReg 


Ve Esat 


CTRcesat 
CTRee 
Voesat 


CMH 
CML 
Com 

Cl-O 
Rs 


WTV 
WTV 
WTV 
WTV 


1to1 
0.5 


50 


30 
100 


0.8 


4420 
6250 
5300 
7500 
500 
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Typ. 
1.15 
2.5 


25 
750 


6.8 
10 


500 


60 
80 


200 


5000 
6000 
0.01 


1012 


Max. 


1.3 
20 


100 
50 


3to1 


10 


600 
0.4 


600 
0.4 


Unit 


LA 


°C/W 
pF 


nA 
pA 


C°/W 


Condition 


Ip=+10 mA 
Ve=+0.7 Vv 
Ve=0 V, f=1 MHz 


Voe=5 V, f=1 MHz 
Vop=24 V 
T,=85°C, Vop=24 Vv 
log=0.5 mA 

le=0.1 mA 


Ip=t5 mA, Vop=5 Vv 
log (Ie=-5 MA) /ie(=+5 mA) 
Ve=+0.7 V, Vep=24 V 


Ip=t 1 mA, Voe=0.4 Vv 
lp=t5 mA, Voe=5 V 
lp=t8 mA, log=2.4 mA 


Ip=t1 mA, Voe=0.4 V 
Ip=tk5 mA, Vog=5 Vv 
lp=t1 mA, log=0.2 mA 


Vem=50 Vp-p, Ri=1 kQ, Ip=0 mA 
Vem=50 Ve-p, R.=1 kQ, lp= 1omA 


V.9=0 V, f=1 MHz 
V\.90=500 V 


(I)_9S10 pA, 1 min.) 


(I).oS$10 HA, 1 sec.) 
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SWITCHING TIMES 


Figure 1. Non-saturated switching timing Figure 2. Saturated switching timing 
Vec=5 V Vec=5 V 
IF=10 mA F=10 KHz, 
DF=50% Ry 
nee Vo 

F=10 KHz, R, =75 Q 2 

DFE=50% t I-=10 mA = 
Figure 3. Non-saturated switching timing Figure 4, Saturated switching timing 

le lp 
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On Time 





Characteristic 




























|,=£10 mA On Time |,=+10 mA 
Rise Time Veg25 V Rise Time Vog=5 V 
R=752 R=1kQ 
Fati Time Fall Time 
Propagation H-L 50% of V,,, Propagation H-L V,2=1.5V 
Propagation L-H Propagation L-H 








IF - LED Forward Current - mA 


Figure 5. LED forward current versus forward voltage Figure 6. Peak LED current versus peak duration, Tau 
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Figure 7. Maximum LED current versus 


ambient temperature 








Figure 8. Maximum LED power dissipation . 
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Figure 10. Maximum collector current versus 


collector voltage 





Vce - Coliector-Emitter Voltage - V 


Figure 12. Normalization factor for non- 
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Figure 13. Normalization factor for non- 
saturated and saturated CTR T,=100°C 
versus If 
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Figure 14. Collector current versus 
diode forward current 
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saturated and saturated CTR T,=70°C versus If 
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Figure 15. Collector-emitter leakage 
versus temperature 
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ILD/Q620/GB 


SIEMENS 


FEATURES 


Alternate Source to TLP621-2/-4 and 
TLP621GB-2/-4 

Current Transfer Ratio (CTR) at l-=5 mA 
ILD/Q621: 50% Min. 

ILD/Q621GB: 100% Min. 

Saturated Current Transfer Ratio 
(CTRsat) at [-=1 mA 

ILD/Q621: 60% Typ. 

ILD/Q621GB: 30% Min. 

High Collector-Emitter Voltage, BVce9=70 V 
Dual and Quad Packages Feature: 
—Reduced Board Space 

—Lower Pin and Parts Count - 

—Better Channel to Channel CTR Match 
~—Improved Common Mode Rejection 
Field-Effect Stable by TRIOS (TRansparent 
{On Shield) 

Withstand Test Voltage from Double 
Molded Package 

7500 VDC, 1 sec. 

4420 VACams, 1 min. 

Underwriters Lab File #E52744 

VDE #0884 Available with Option 1 


Maximum Ratings (Each Channel) 


Emitter 
Reverse Voltage .......... cc ceceeceeseeeeseseeseeeeesesesaeaeses 6V 
Forward Current ....0..0cccccecccceccceccsectseeseesseecees 60 mA 
SUIGe CULLEN... cece seececetececeseeeesecetseeaesneceesaens 15A 
Power Dissipation .......00..000..cc ccc ceccececeeseeeee 100 mW 
Derate from 25°C oo... cccecccececeeeeees 1.33 mW/°C 
Detector 
Collector-Emitter Reverse Voltage ...........00.0000. 70V 
Collector Current .......00.cccccceccccesscereseeseereeses 50 mA 
Coilector Current (t <1 MS) wo... cece 100 mA 
Power Dissipation .........0.ccccccccccescecsenseseeceens 150 mW 
Derate from 25°C oo... .ccccccccecccsecreseeeereeees -2mW/°C 
Package 
Withstand Test Voltage ..........00.0 4420 V (1 min.) 
Package Dissipation ILD620/GB .................... 400 mW 

Derate from 25°C oo... cecccccccseseseessveees 5.33 mW/°C 
Package Dissipation ILQ620/GB ................0. 500 mW 

Derate from 25°C oo. ccccecsteeeeeees 6.67 mW/°C 
Leakage Path oo... cccccceccecttetsenerees 8.2 min mm 
AiR Dal Aiisssseicccachesccaciiecaesteand selaersbecestaasecses 7.3 min mm 
Insulation Resistance .....0....cccccccceceseseeeecee 10" Q 
Storage Temperature ......0... ee -§5°C to +150°C 
Operating Temperature oo... -55°C to +100°C 
Junction Temperature ooo... cccccccecseeeseneeees 100°C 
Soldering Temperature 

(2 mm from case bottom) .........ceeeeeeees 260°C 


DUAL CHANNEL ILD621/621GB 
QUAD CHANNEL ILQ621/621GB 


MULTI-CHANNEL PHOTOTRANSISTOR 


OPTOCOUPLER 


Package Dimensions in Inches (mm) 


ILD621/621GB 


260 (6 €0) 


value 388 (9.86) 
400 (10 16) 


+ t (84 ( 86) 
‘ 


130 (3.30) 
180(3.81) 


040 (1.02)_ 
050 (1.27) 


280 (7 11) 


020 ( £1) 
030 76) 





016 (41 
020 (51) 


1LQ621/621GB 


240 (6 10) 
260 (6.60) 


.780 (19 81) 
800 (20.32) 


040 (102) yg 
050 (1.27} 048 (122) 


082 (1.32) 


100 (2.54) typ 


DESCRIPTION 





al pe 


' 


130 (3.30) 
150 (3.81) 


20° ty 18° 4 
008 ( 20) 


012 (31) 


pinone Anode 
b 


Cathode 
Anode 





Cathode 
Anode 
Cathode 
Anode 
Cathode 


034 ( 86) —> aap \ 


130 (3.30) 


Se a 


bs (51) 
030 ( 76) 


| 23° ta 9° 4 
pre OPS ( 65) 008 (.20) 


012 (31) 





The ILD/Q621 and ILD/Q621GB are multi-channel phototransistor 
optocouplers that use GaAs IRLED emitters and high gain NPN 
silicon phototransistors. These devices are constructed using over/ 
under leadframe optical coupling and double molded insulation 
technology. This assembly process offers a withstand test voltage of 


7500 VDC. 


The ILD/Q621GB is well suited for CMOS interfacing given the 
CTReesat Of 30% minimum at I_ of 1 mA. High gain linear operation is 
guaranteed by a minimum CTRee of 100% at 5 mA. The ILD/Q621 
has a guaranteed CTRce¢ of 50% minimum at 5 mA. The 
TRansparent lOn Shield insures stable DC gainin applications such 
as power supply feedback circuits, where constant DC Vio voltages 


are present. 
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Optocouplers 


(Optoisolators) 





Characteristics 





Symbol Min. = Typ. Max. Unit Condition 
Emitter 
Forward Voltage Ve 1 1.15 1.3 V Ip=10 mA 
Breakdown Voltage Ver 6 V Ip=10 HA 
Reverse Current lp 0.01 10 pA Va=6 V 
Capacitance Co 40 pF Ve=0 V, f=1 MHz 
Thermal Resistance Junction to Lead Raut 750 °C/W 
Detector 
Capacitance Coe 6.8 pF Voe=5 V, f=1 MHz 
Collector-Emitter Leakage Current IcEo 10 100 nA Voce =24 V 
Collector-Emitter Leakage Current IcEo 2 50 pA Ta =85°C, Vog=24 V 
Collector-Emitter Breakdown Voltage BV ceo 70 V lop =0.5 mA 
Emitter-Collector Breakdown Voltage BVeco 7 V Ip=0.1 mA 
Thermal Resistance Junction to Lead RrHut 500 c°/W 
Package Transfer Characteristics 
Channel/Channel CTR Match CTRX/CTRY 1to1 3to1 Ir=5 MA, Vog=5 V 
ILD/Q621 : 
Saturated Current Transfer Ratio CTRegsat 60 % lp=1 MA, Vog=0.4 V 
Current Transfer Ratio CTRce 50 80 600 % Ip=5 MA, Vog=5 V 
Collector-Emitter Saturation Voltage Voesat 0.4 V Ip=8 MA, Icg=2.4 MA 
ILD/Q621GB 
Saturated Current Transfer Ratio CTReesat 30 % le=1 MA, Vcg=0.4 V 
Current Transfer Ratio (Collector-Emitter) CTRee 100 200 600 % Ie=5 MA, Vog=5 V 
Collector-Emitter Saturation Voltage VoEsat 0.4 V lp=1 MA, Ileg=0.2 MA 
Isolation and Insulation 
Common Mode Rejection, Output High CMH 5000 V/ps Vom=50 Vp.p, RL=1 kQ, Ip=O mA 
Common Mode Rejection, Output Low CML 5000 V/ps Vom=50 Vp.p, Rp=t kQ, le=10 mA 
Common Mode Coupling Capacitance Com 0.01 pF 
Package Capacitance Cl-O 0.8 pF Vi-o=0 V, f=1 MHz 
insulation Resistance Re 1012 Q Vi.9=500 V 
Withstand Test Voltage, Input-Ouput WTV 4420 VACems Rel humidity <50% 
WTV 6250 VACpeak l.oS10 pA, 1 min. 
WTV 5300 VACams Rel humidity <50% 
WTV 7500 VACpeak 1.9810 pA, 1s. 
Channel to Channet Insulation 500 VAC 
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ILD/Q621/GB 


SWITCHING TIMES 


Figure 1, Non-saturated switching timing 


IF = 10mA 


F = 10KHz, 
DF = 50% 


Figure 3. Non-saturated switching timing 
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Characteristic 





Rise Time 
Off Time 









Fall Time 






Propagation H-L 






Propagation L-H 


Test 
Condition 


Vec=5 V 
R, =75 Q 
50% of Veg: 





Figure 5. Forward voltage versus forward current 
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Ta = -55°C"" 


VF - Forward Voltage - V 


1 1 10 
IF - Forward Current-mA 












Ip=t 10 mA 


Figure 2. Saturated switching timing 


Vec = 5V 
F = 10KHz, RL 
DF = 50% 
Vo 
— > 
IF =10mA 


Figure 4. Saturated switching timing 
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Test 
Condition 


Ip=t 10mA 


Characteristic 
On Time 














Rise Time Vec=5 V 
Off Time Rp=1 kQ 
Fall Time Viyet.5V 






Propagation H-L 
Propagation L-H 





Figure 6. Peak LED current versus pulse duration, 
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Figure 7. Maximum LED current versus 
ambient temperature 
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TJ (MAX)=100°C - \ 





IF - Maximum LED Current - mA 
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Figure 9. Maximum detector power dissipation 
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Figure 11. Normalization factor for non-saturated 
and saturated CTR T,=50°C versus If 
2.0 
Normalized to: i 
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Figure 13. Normalization factor for non-saturated 
and saturated CTR T,=100°C versus If 
2.0 : 





Normalized to: H 
Vce = 5V, IF = 5mA, Ta = 25°C 
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CTRNF - Normalized CTR Factor 
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Piep - LED Power - mW 


Ice - Collector Current - mA 


Ice - Collector Current - mA 


CTRNF - Normalized CTR Factor 
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Figure 8. Maximum LED power dissipation 
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Figure 10. Maximum collector current versus 
collector voltage 


1000 
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Figure 12. Normalization factor for non-saturated 
and saturated CTR T,=70°C versus If 


Normalized te i 
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Figure 14. Collector-emitter current versus 
temperature and LED current 
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Figure 15. Collector-emitter leakage versus 
temperature 
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tpLH - Propagation Delay - us 
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Figure 16. Propagation delay versus collector 
load resistor 





1000 F Ta= 25°C, IF = 20 
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SIEMENS 


FEATURES 


* Operating Temperature Range, 
-55°C to +125°C 
* Current Transfer Ratio Guaranteed from 
~55°C to +100°C Ambient Temperature Range 
* High Current Transfer Ratio at Low Input 
Current 
Withstand Test Voltage, 3000 VDC 
© Base Lead Available for Transistor Biasing 
® Standard 8 Pin DIP Package 


DESCRIPTION 

The ILH100 is designed especially for hi-rel 
applications requiring optical isolation with high 
current transfer ratio and low saturation V.... Each 
optocoupler consists of a light emitting diode and a 
NPN silicon phototransistor mounted and coupled 
in an 8 pin hermetically sealed DIP package. The 
ILH100's low input current makes it well suited for 
direct CMOS to LSTTL/TTL interfaces. 





ILH100 


HERMETIC PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


.390+.005 
(9.91.13) 


Siemens 
XXX XXXX 
XXYY 


.010+.002 
(.25+.05) 


.018+.002 

eee 
100 +.010 
(2.54.25) 


Base 


6 
Collector 


3 5 ‘ 
Cathode Emitter 


Maximum Ratings 


Emitter 

Reverse: VOWag6: s.2cc. leh es ictenteel staccato tna aa haben duadeoee 6.0V 
Forward: Currentissscsstetcncsiete escterinh dxtarveinertast dda Because maaemaasaaiees 60 mA 
Peak Forward Current) ooo ccc csscsesssesccssevesscsuessesssssersseneaseenay 1A 
Power Dissipation :.33sis.coine scters ects istte Geena eon acento eend 150 mW 
Derate Linearly from 25°C oo... eee ccceceneeseeeeeeesteeeeteeeetnnens 1.5 mW/PC 
Detector 

Collector—Emitter Voltage oo... cc ccccccccsecsessensesecnerecseeeeesecsenseneseesnenas 70V 
Emitter-Base Voltage 0... ccccecccecececseccssctescseessecstersesteneeeniterererenene 7V 
Collector—Base Voltage 00... scceccccseteeeeseeesenseneceesnescestesasereseeesies 70V 
Continuous Collector Current .......ccccccccccccscssesscsecsessecserseceecseneeeeees 50mA 
Power Dissipation sc a.cecties jolie hard hecead wists teetelabiontgeniee 300 mW 
Derate Linearly from 25°C ooo. eneneerernneneeresesenseniees 3.0 mW/°C 
Package 

Input-Output Withstand Test Voltage®@ oo... 3000 VDC 
Storage Temperature Range 0.0... cecccecscseeseceseeseeeteeee -65°C to +150°C 
Operating Temperature Range .........cccceeeneeeterteteeenee -55 to +125°C 
Junction: Terriperaturescecd wecverietciiiinaradten ial Aa hada ce 150°C 
Soldering Time at 240°C, 1.6 MM frOM Case oo. eee este ee tesen es 10 sec. 
Power Dissipationiis:: civivisinteiaa done kaubaoaasaies 350 mW 
Derate Linearly from 25°C oo... eeceeeescsessesecesecteceseerseceesseeneees 3.5 mW/PC 
Notes: 


1. Values applies for Pyw<1 ms, PRR<300 pps. 
2. Measured between pins 1,2,3 and 4 shorted together and pins 5,6,7 
and 8 shorted together. T,=25°C and duration=1 second, RH=45%. 
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Characteristics (T,=25°C, unless otherwise specified) 


Parameter Symbol 


Emitter 

Forward Voltage 

Reverse Breakdown Voltage 
Reverse Current 
Capacitance 

Thermal Resistance 


Detector 

Collector-Emitter Saturation Voltage 
Base-Emitter Voltage 
Collector-Emitter Leakage Current 
DC Forward Current Gain 


Saturated DC Forward Current Gain 
Capacitance 


Thermal Resistance 





Coupled Characteristics (-55°C to 100°C) 


Saturated Current Transfer Ratio 


Current Transfer Ratio 
Collector-Emitter 

Current Transfer Ratio 
Collector-Basé 


CTRee 


isolation and Insulation 
Common Mode Rejection 


Output High CMy 
Common Mode Rejection 

Output High CM, 
Package Capacitance Cio 
insulation Resistance Rio 
Leakage Current 

Input-Output lio 


Typical Switching Speeds (T,=25°C) 
Non-Saturated Switching 


Delay 

Rise 

Storage 

Fall 

Propagation-High to Low 
Propagation-Low to High 


Saturated Switching!) 


CTRisat) 





210 
300 
0.7 
1000 >1000 Vis 
- 4000 | >1000 Vips 
ACS pF 
101" 10% Q 
10 pA 





Delay 

Rise 

Storage 

Fall 

Propagation-High to Low 
Propagation-Low to High 





Vog=0.4 V 
R.=1 KQ 
l-=10 mA 


oe 






i-=60 MA 
Ip=10 pA 
Va=6 V 

Ve=0 V, f=1 MHz 
Junction to Lead 









Ig=20 HA, log=1 mA 
Igp=20 pA 

Vog=10 V 

Voe=10 V, Ig=20 pA 
Vop=0.4 V, Ig=20 pA 
Vog=5 V, f=1 MHz 


Junction to Lead 


Ie=10 MA, Vog=0.4 V 






F=10 mA, Voe=10 V 






lp=10 mA, Vep=9.3 V 





Vem=500 Vp-p, Voo=5 V, Ri=1 KQ, 
l-=0 mA 


Vom=500 Vp-p, Voc#5 V, Ru=1 KQ, 
lp= 10mA 

Vio=0 V, 1 MHz 

Vio=500 VDC 


Relative Humidity <50%, 
Vio 3000 VDC, 5 sec. 


Vec=5 V, VrH=1 5V 


Reg=open 
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NCTRee - Normalized CTR IF - Forward Current - mA 


NCTRce(sat) - Normalized 


Figure 1. Switching time waveform and test schematic—non-saturated test condition 


Input 


Ip Pulse Width=100 pS 
Duty Cycle=1 % 
10) 





Figure 2. Forward current versus forward 
voltage and temperature 


100 
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VF - Forward Voltage - V 
Figure 4. Normalized non-saturated current transfer 


ratio versus temperature and LED current 


a Normalized to: Ta = 25 °C 


nr cca 10V, IF = 10 elem 
0.8 : 
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Figure 6. Normalized saturated current transfer ratio 
versus temperature and LED current 
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0.3 Normalized to Ta =25°Gx-mt 
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VouT 





Figure 3. Peak LED current versus duty 
factor refresh rate and temperature 


1.2 


IF(Pk) - Peak LED Current -A 





DF - Duty Factor - % 


Figure 5. Normalized non-saturated current transfer 
ratio versus temperature and LED current 


NCTRce - Normalized CTR 
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Figure 7. Normalized saturated current transfer 
ratio versus temperature and LED current 


Normalized to: Ta = 25°C | 
"Vce=10V,IF=10mArw""? 
{ 


-0 -25 0 25 50 75 100 125 
Ta - Ambient Temperature - °C 


NCTR(sat)- Normalized 
Saturated CTR 





ILH100 


Ice- Collector Current - mA 


NCTReb - Normalized CTReb ice - Collector Current -mA 


NHFE - Normalized HFE 


Figure 8. Collector-emitter current 
versus temperature and LED current 
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Figure 10. Saturated collector-emitter current 
versus temperature and LED current 


100 
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Figure 12. Normalized collector base CRT 
versus temperature and LED current 
Nosmalized to: 
IF = 10mA, Ta =25°C 
; Veéb = 9.3v 
ra 1 10 400 


IF - LED Current - mA 


Figure 14, Normalized non-saturated and 
saturated HFE at T,=25°C versus base current 
15 
Normalized}to: 
Ib = 20nAj Vce=10V 





1 10 1000 


100 
Ib - Base Current - A 
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Nicb - Normalized Photocurrent Ice - Collector Current -mA Ice - Collector Current - mA 


NHFE - Normalized HFE 


Figure 9. Collector-emitter current 
versus temperature and LED current 
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Figure 11. Saturated collector-emitter current 
versus temperature and LED current 
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Figure 13. Normalizied Icb photocurrent 
versus temperature and LED current 
id Normalizedito: 
If = 10 mA, iTa = 25°C 
1 
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01 
.001 
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IF - LED Current - mA 


Figure 15. Normalizied non-saturated and 
saturatedHFE at T,=50°C versus base current 


1.5 


Normalized to: 
Ib = 202A,;Vce=10V 
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Figure 16. Normalized non-saturated and saturated 
HFE at T,=70°C versus base current 
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Figure 18. Base emitter voltage versus base current 
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Figure 20. Propagation delay versus temperature 
and collector load resistance for ;-=5 mA 


Voc = 5.25V, Rbe = open, Vth = 1.5V 
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Figure 22. Propagation delay versus temperature 
and collector load resistance for |-=20 mA 
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Figure 17. Collector-emitter leakage current 
versus temperature 
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Iceo - Collector-Emitter -nA 
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Figure 19. Base emitter capacitance versus 
base emitter voltage 
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Figure 21. Propagation delay versus temperature 
and collector load resistance for |-=10 mA 
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Figure 23. Propagation delay versus temperature 
and collector load resistance for I;=5 mA 


Vec = 5.25V, Rbe = 47KQ, Vth = 1.5V 
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Figure 24, Switching time waveform and test schematic —saturated test condition 
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Figure 25. Propagation delay versus temperature 
and collector load resistance for |;-=10 mA 
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Figure 27. Propagation delay versus collector 
load and base-emitter resistance for I-=5 mA 
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Figure 26. Propagation delay versus temperature 
and collector load resistance for };-=20 mA 


35 


Vcc = 5.25V, Rbe = 47KQ 






2.2KQ tpLH | 


ane nnnenas: 






ea sessshssrsssarssrpansssnnenns: 


Optocouplers 
(Optoisolators} 


75 
Ta - Ambient Temperature - °C 


100 125 


Figure 28. Propagation delay versus collector 
load and base-emitter resistance for |;=5 mA 
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Figure 29. Propagation delay versus collector Figure 30. Propagation delay versus collector 
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Figure 31. Propagation delay versus collector load 


and base-emitter resistance for 1-=15 mA ; 
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Figure 33. Propagation delay versus collector load 
and base-emitter resistance for |-=15 mA 
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Figure 35. Common mode transient rejection 
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Figure 32. Propagation delay versus collector load 
and base-emitter resistance for |,=15 mA Base-emitter 
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Figure 34. Propagation delay versus collector load 
and base-emitter resistance for |;=15 mA 
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SIEMENS 


FEATURES 


Operating Temperature Range, 

-55°C to +125°C 

Current Transfer Ratio Guaranteed from 
-55°C to +100°C Ambient Temperature Range 
High Current Transfer Ratio at Low Input 
Current 

Withstand Test Voltage, 3000 VDC 

Two Isolated Channels per Package 
Standard 8 Pin DIP Package 


DESCRIPTION 

The ILH200 is designed especially for hi-rel 
applications requiring optical isolation with high 
current transfer ratio and low saturation Vie. Each 
channel of the optocoupler consists of a light 
emitting diode and a NPN silicon phototransistor 
mounted and coupled in an 8 pin hermetically 
sealed DIP package. The low input current makes 
the ILH200 well suited for direct CMOS to LSTTL/ 
TTL interfaces. 


ILH200 


HERMETIC PHOTOTRANSISTOR 
DUAL CHANNEL OPTOCOUPLER 


Package Dimensions in Inches (mm) 


.390+.005 
(9.91.13) 
8 7 6 5 


Siemens 
XXX XXXX 


.018+.002 
peony 
100 +.010 


(2.54.25) $ Emitter 


7 
Collector 


Cathode 2 


Cathode s ° Collector 


4 
Anode Emitter 





Maximum Ratings 


Emitter (per channel) 

Reverse: Voltage: 0x. at onuwen San BLE deine 6.0V 
Forward Current... 22csasigasistevesteartta otasstensdides teres centariaeietaains 60 mA 
Peak Forward Current! oo. cccccccccccecscescssessecsssssssssesssssuetescssassusssseseenens 1A 
Power Dissipation ..0......0.cccccccccsccesecsesesceseecsessccsseeenseceeveresneecsensees 75 mW 
Derate Linearly fromm 25°C ooo... eccccceesessesetseceesstetseteeenereeses 0.75 mW/°C 
Detector (per channel) 

Collector-Emitter Voltage oo... ccccccecccscceecenssccatseecsseseeeeensescseeesereees 70V 
Emitter-Collector Voltage ........cccccccccscccccsccescesesssssesecestesesesestaeenseeneevas 7V 
Continuous Collector CUrrent ........cccc cc ccccccccceccecsenseeeeseeeneseseeees 50 mA 
POW6Pr DISSIPATION :: 5 <Sessscccesaebsseenescecs cecis ce fystaeheuaetaaedarartineares 100 mW 
Derate Linearly from 25°C oo... ccccccccccsccseseessesseseseseseesseeeeeatenes 1.0 mW/?C 
Package 

Input to Output Withstand Test Voltage? oo... cccceceeeeeeeneee 3000 VDC 
Storage Temperature Range ..0...... cece eeereeeete eee -65°C to +150°C 
Operating Temperature Range ...........c cee ccecstteeneeree —-§8°C to +125°C 
Junction Temperature -s. csccce sect essh hevetivandes disdetes, on ch edyertenvecaaees 150°C 
Soldering Time at 240°C, 1.6 Mm from CASE o.oo. eeecteteetees 10 sec. 
Power Dissipation’ .sii..cc:sigesetexes did satoreeeteeaaepransminigeie darted 350 mW 
Derate Linearly from 25°C oo... ce cccceseeceteeseeseeceetseceeneeneeeaes 3.5 mW/PC 
Notes: 


1. Values applies for Pws1 ms, PRRS300 pps. 
2. Measured between pins 1,2,3 and 4 shorted together and pins 5,6,7 
and 8 shorted together. T,=25°C and duration=1 second, RH=45%. 
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Optocouplers 
(Optoisolators) 





" Characteristics (Each Channel) (T,=25°C, unless otherwise specified) 


Emitter ‘ 

Forward Voltage ‘ ; lF=60 MA 
Reverse Breakdown Voltage Ip=10 pA 
Reverse Current A Vp=6 V 
Capacitance Vp=0 V, f=1 MHz 
Thermal Resistance Junction to Lead 


Detector ee 
Collector-Emitter Saturation Voltage | Vce(saty . Ig=20 PA, Icg=1 MA 
Collector-Emitter Leakage Current IcEO Vcoe=10 V 
Capacitance . Voe=5 V, f=1 MHz 
Thermal Resistance Junction to Lead 


Coupted Characteristics 
-55°C to 100°C 
Saturated Current Transfer Ratio lp=10 MA, Vog=0.4 V 


Current Transfer Ratio ; Ip==10 MA, Vog=10 V 
Collector-Emitter 


Isolation and Insulation 
Common Mode Rejection 
Output High Vom=500 Vo.p, 
I-=0 mA 


Véc=5 V, R.=1 KQ, 


Common Mode Rejection ; 
Output High Vem=500 Vp.p, Vec=5 V, RL=1 KQ, 


Ip=10 mA 
Package Capacitance : Vio=0 V, 1 MHz 
Insulation Resistance Vio=500 VDC 
Leakage Current 
Input-Output Relative Humidity <50%, 
Vio 3000 VDC, 5 sec. 


Delay 

Rise Vec=5 V 
Storage : : R.=75Q 
Fall lpF=10 mA 
Propagation—High to Low 50% of Vpp 
il aia to High 


Delay 

Rise Voe=0.4 V 

Storage . Ri=1 KQ 

Fall - Ie=10 mA 
Propagation—-High to Low : Vec=5 V, Vry=1.5 V 
Propagation-Low to High 
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Figure 1. Forward current versus forward 
voltage and temperature 
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Figure 3. Normalized non-saturated current 
transfer ratio versus temperature and LED current 
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Figure 5. Normalized saturated current transfer 
ratio versus temperature and LED current 
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Figure 7, Collector-emitter current versus 
temperature and LED current 
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IF(Pk) - Peak LED Current -A 


NCTRce - Normalized CTR 


Ice - Collector Current - mA 


NCTR(sat)- Normalized 


Figure 2. Peak LED current versus duty factor 
refresh rate and temperature 
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Figure 4. Normalized non-saturated current 
transfer ratio versus temperature and LED current 
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Figure 6. Normalized saturated current transfer 
ratio versus temperature and LED current 
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Figure 8, Collector-emitter current versus 
temperature and LED current 
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Optocouplers 
(Optoisolators) 


Figure 9. Saturated collector-emitter current Figure 10. Saturated collector-emitter current 
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SIEMENS 


FEATURES 


* Normally Open, Single Pole Single Throw 
Operation 

Control 350 VAC or DC Voltage 

Switch 100 mA Loads 

LED Control Current, 1.5 mA 

Low ON-Resistance 

dv/dt, > 500 Vius 

* Withstand Test Voltage, 7500 VAC 


Current Limiting 

Underwriters Lab File # E52744 
Applications 

— Telephone Switch Hook 

— High Voltage Test Equipment 
— TRIAC Driver 

— Motor Control 


— Industrial Control Systems 


DESCRIPTION 

The LH1056 is a single pole single throw (SPST), 
normally open (NO), solid state relay. The relay can 
control AC or DC loads currents up to 100 mA, with 
a supply voltage up to 350 V. The device is 
packaged in a six pin 0.3 inch dual-in line package. 
This package offers an insulation dielectric with- 
stand of 7500 VAC px). 


The coupler consists of a AlGaAs LED that is 
optically coupled to a dielectrically isolated 
photodiode array which drives two series con- 
nected high voltage MOS transistors. The typical 
ON-Resistance is 30 Q at 25 mA and is linear up to 
50 mA. The incremental resistance drops to less 
than 20 Q beyond 50 mA while reducing internal 
power dissipation at high load currents. There is 
built-in current limiting circuitry in the detector chip. 


Maximum Ratings 


Terminal Voltage oo... cccecctccecesseeeestsestsenensees 350 V 
Terminal Current ........cccccccccececsecccsscsececseenecetsensneees 100 mA 
LED Forward Current .....ccccccccccccssccectcsseseeseseeseeerens 60 mA 
LED Reverse Current .......ccccccccscsscteceecsesssecsssseeeeens 10 pA 
Storage Temperature Range ............0 -40°C to +85°C 
Operating Temperature Range .............. —40°C to +100°C 


Lead Soldering Time at 260°C, 2mm from case...... 5 sec. 


LH1056 


HIGH VOLTAGE 
SOLID STATE RELAY 
OPTOCOUPLER 


Preliminary Data Sheet 
Package Dimensions in Inches (mm) 


3] 


| Pin One ID. 
Anode [1 | r6] s 


248 (6.30) 
256 (6.50) 


( 
| | Cathode 3 


“ 
835 (8.50) 
343 (8.70) 


EK aa 
14] s' 
j= 00 iG ey 


130 (3.30) 
} -198 (3.50) 


L___ 18° 


yor bt) 120 (3. 
.032 (0.80) YP 120 (3.05) 


nA 010 (.25) -130 (3.30) 
.018 (0.45) J Ls: 
O22 (0.65) 00 ' 


.014 (.35) 
031 (0.80) | 
Characteristics (T,=25°C) 





Bare 
036 (0.90) 347 (8.82) 


Symbol Min. Typ. Max. Unit Condition 
Emitter 
Forward Voitage Ve 1.2515 V le=10 mA 
VF Temperature 
Coefficient AV-/AT y -2.2 mv/°C 
Reverse Current IR 1 10 pA Vp=6 V 
Junction Capacitance C, 15 pF Vp=0 V, f=1 MHz 
Dynamic Resistance AV-/Alr 6 Q Ip=10 MA 
Switching Time tr, te 1 ps lr=10 mA 
Detector 
Output Breakdown 
Voltage VB 350 380 V Ip=50 pA 
Output OFF-State 
Leakage Current — lorry 1 200 nA Vy=100V, 
lp=0 mA 
0.1 2 pA Vy=100V, | 
Ip=0.2 mA 
0.1 5 pA V7=300V, 
Ip=0.2 mA 
Terminal Capacitance Cy 24 pF Vr=0 V, 
F=1 MHz 
Current Limit 150 mA 
Package 
LED Forward Current 
for Turn-On leth 15 25 mA +l-=100 mA, 
Ta=25°C 
25 5 mA tly=80 mA, 
Ta=70°C 
ON Resistance Ron 20 30 50 Q ly=t25 mA, 
Ip=5 mA 
Turn-On Time ton 1 2 ms 
Turn-On Time tor 05 2 ms 
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Optocouplers 


(Optoisolators) 





Figure 1. LED forward current versus forward 
voltage 
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Figure 3. Relay turn-on current versus 
temperature 
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Figure 2. Terminal current versus terminal 
voltage 
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LH1056 


SIEMENS 


FEATURES 


Normally Closed, Single Pole Single Throw 
Operation 

Controf 350 VAC or DC Voltage 
Switch 100 mA Loads 

LED Control Current, 1.5 mA 

Low ON-Resistance 

dv/dt, > 500 Vis 

Withstand Test Voltage, 7500 VAC 
Underwriters Lab File # £52744 
Applications 

— Telephone Switch Hook 

— High Voltage Test Equipment 

— TRIAC Driver 

— Motor Control 

— Industrial Control Systems 


DESCRIPTION 

The LH1298 is a single pole single throw (SPST), 
normally closed (NC), solid state relay. The relay 
can control AC or DC loads currents up to 100 mA, 
with a supply voltage up to 350 V. The device is 
packaged in a six pin 0.3 inch dual-in line package. 
This package offers an insulation dielectric with- 
stand of 7500 VAC px). 


The coupler consists of a AlGaAs LED that is 
optically coupled to a dielectrically isolated 
monolithic integrated circuit. The IC chip consists of 
a photodiode array, control circuitry and high 
voltage DMOS transistors. The typical ON resis- 
tance between the output terminals is 30 Q atO mA 
LED current. The switch offers low off-state leakage 
current at LED current of 5 mA or greater. There is 
on board output current limiting circuitry. 


Maximum Ratings 


Terminal Voltage ........cccceccesesscsesseetesesseesesesseesesaas 350 V 
Terminal CUrrent ...... ccc ccccececeescesecsceeeseseecseenseees 100 mA 
LED Forward Current ....0...0.ccccccececeteceseeteeeneeeens 60mA 
LED Reverse Voltage oc cccccccccsecesesseceeeeesetesesseees 6V 
Operating Temperature Range ..........0... -40°C to +85°C 


Storage Temperature Range ..........0....... -40°C to +100°C 
Lead Soldering Time at 260°C, 2mm from case...... 5 sec. 


LH1298 


HIGH VOLTAGE 
SOLID STATE RELAY 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


246 (6.30) 
256 : 60) 


i 336 a Me 
343 (8.70) 


089 
(1.00) 


018 (0.48) a 
022 (0.55) t 





—m| | |<-.031 (0.80) 
035 (0.90) 
00 


l/ Pin One ID. 


Anode =@ 
ll Cathode =—E 
NC [3] 


[s]s ra 


f4]s' 


' 


10 (3.40) 
y 138 (3.60) 


4 18° 
032 (0.80) 


min 


300 iy Ee! 


typ 


120 (3.05) 
.010 (.25) -130 (3.30) 
ry 014 (35) i 
[eee (7.62) 
347(882) 





l(2.54) 


Ivo 





Characteristics (T,=25°C) 


Symbol Min. Typ. Max. Unit Condition 
Emitter 
Forward Voltage Ve 1.2515 V Ie=10 mA 
Ve Temperature 
Coefficient AV-/AT » -2.2 mV/°C 
Reverse Current ip 1 10 pA VpR=6 V 
Junction Capacitance Cy 15 pF Ve=0 V, f=1 MHz 
Dynamic Resistance AV-/Ale 6 Q lr=10 mA 
Switching Time ta, te 1 pS Ir=10 mA 
Detector 
Output Breakdown 
Voltage Ve 350 V Ig=50 pA 
Output OFF-State 
Leakage Current = yorr) 0.1 1 pA Vyz=100V, 
Ip=5 mA 
0.1 5 4wA V7=300V, 
[p=2.5 mA 
Terminal Capacitance Cy 24 pF V7=0 V, 
f=1 MHz 
Current Limit 150 mA 
Package 
LED Forward Current 
for Turn-Off leth 15 25 mA V_=+300 V, 
Ta=25°C 
ON Resistance Ron 20 30 50 Q y=t25 mA, 
Ip=0 mA 
Turn-On Time toi 3. ms lp=5 MA 
Turn-Off Time tott 2 ve} V, =50 V 
R.=1 kQ 


Optocouplers 
(Optcisolators) 





SIEMENS 


FEATURES 


© CTR Minimum 

MCA230/255, 100% 

MCA231, 200% 

Withstand Test Voltage, 7500 V 
Coupling Capacitance, 0.5 pF 
Fast Rise Time, 10 ps 

Fast Fall Time, 35 ps 

Underwriters Lab File #E52744 
VDE #0884 Available with Option 1 


DESCRIPTION 


The MCA230/23 1/255 are industry standard 
optocouplers, consisting of a Gallium Arsenide 
infrared LED and a silicon phototdarlington. These 
optocouplers are constructed with a high voltage 
insulation, double molded packaging process 
which offers 7.5 KV withstand test capability. 


Maximum Ratings 


Emitter 
Reverse Voltage ...... cc ccecccecceecesecesereetenseeaeeesseecaneeates 6V 
Continuous Forward Current ........cccccscecceseeseeeeeeees 60 mA 
Power Dissipationat 25°C ooo... ceeeeeceeseeetees 135 mW 
Derate Linearly from 25°C ooo... eee eerste 1.8 mW/°C 
Detector 
Collector-Emitter Breakdown Voltage 

MCA230/23 15::, ens atnnernn eee anne 30V 

MCA 25S os feb ccii sine ccec ccd ele deseecisleaeas Gace cede eeucaseneg ates 55V 
Emitter-Collector Breakdown Voltage ...........ccceeeee 7V 
Collector-Base Breakdown Voltage 

MCA280/23 1. ois ssicdecescajndiesicda sess ol8t sesavdoscdesarivndeasetenes 30 V 

MCA25S... .csdsececicsctisaehaeeicocnusreiasenineanneen 55V 
Power Dissipationat 25°C 0.0.0... ccccccesecceseeeneees 210 mW 
Derate Linearly from 25°C oo... ecccseeteeteeeeees 2.8 mW/°C 
Package 
Total Package Dissipation at 25°C 

(LED plus Detector) ....00 ccc ccececcsecesssererereeens 260 mW 
Derate Linearly from 25°C o...ciceeeeeseseteeeees 3.5 mW/°C 
Storage Temperature oo... cece -55°C to +150°C 
Operating Temperature occ -55°C to +100°C 
Lead Soldering Time at 260°C 000... cence 10 sec. 





MCA230/231/255 


PHOTODARLINGTON 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


Pin One ID. Anode 


248 (6.30) 
256 (6.50) | 


Ha 
al Tl Te 


336 (8.50) 
343 (8.70) 


(1.00) 


t 


130 (3.30) 
4-138 (3.50) 


f eng 


typ™ 


120 (3.08) 


.032 (0.80) 
| min. 





ore (0.48) _, | al eet peer 300 (7.62) 
022 (0.85) 1o0| 088 (0-80) “347 (8.82) 
l2.5a)— 
lyvp. 


Characteristics (T,=25°C) 
Symbol Min. Typ. Max. Unit Condition 


Emitter 
Forward Voltage 
Ve 11°15 V lp = 50mA 
Reverse Current Ip 10 pA Va=3V 
Junction Capacitance Cy 50 pF Ve = OV,f = 1 MHz 
Detector 
BVceo: MCA230/231 30 V Io = 100 pA, lp= OmA 
MCA255 30 V Io = 100 A, Ip= O mA 
BVeco 7 V le = 10pA, lr=OmA 
BVcgo. MCA230/231 30 Vv Io = 10 pA, \p= OmA 
MCA55 55 V lo = 10 pA, lp= OmA 
lcEO 100 nA Vee = 10 V, [p= OmA 
Package 
VoEsat 08 V Ice = amA, lp= 16 mA 
10 =V Io= [p= 50 mA 
10 V Ic= 2 mA, lp= TMA 
10 V Ic= 10 mA, [p= 5mA 
12 V Io= 50 mA, Ip= 10 mA 
DC Current Transfer 
Ratio 
MCA230/255 CTR 100 % Vee = 5 V, Ip= 10 mA 
MCA231 CTR 200 % Veg = 5V, le= 1 MA 
Withstand Test 
Voltage 7500 VDC t=1sec. 
: 5300 Vac(PK) t= 1 sec. 
Resistance, Input 
to Output Rio 100 GQ 
Capacitance Input 
to Output Cio 0.5 pF 
Switching Times ton 10 HS RL = 100Q 
lot 35 ps Veg = 10V 
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Figure 2. Normalized non-saturated and saturated _ 
CTRee at T, = 25°C versus LED current 


Figure 1. Forward voltage versus forward current 
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Optocouplers 


(Optoisolators) 





SIEMENS 


FEATURES 


CTR Minimum — 20% 

Withstand Test Voltage — 7500 V 
Coupling Capacitance — 0.5 pF 
Underwriters Lab File #E52744 
VDE #0884 Available with Option 1 


DESCRIPTION 

The MCT2 and MCT2E are optically coupled pairs 
with a Gallium Arsenide infrared LED and a silicon 
NPN phototransistor. Signal information, including a 
DC level, can be transmitted by the device while 
maintaining a high degree of electrical isolation 
between input and output. 


The MCT2 and MCT2E can be used to replace 
relays and transformers in many digital interface 
applications, as well as analog applications, such 
as CRT modulation. 


Maximum Ratings 


Emitter 
Reverse Voltage «2.0... ccccceceeceersereseseneccneeesenseeneensenseraes 3V 
Continuous Forward Current «0.0.0.0... ceeceeneeeees 60 mA 
Power Dissipation at 25°C ooo... eee 100 mW 
Derate Linearly from 25°C ooo... eee 1.3 mW/PC 
Detector 
Collector-Emitter Breakdown Voltage «0.0... eee 30 V 
Emitter-Collector Breakdown Voltage ..............cccceee 7V 
Collector-Base Breakdown Voltage «0.0.0... cece 70V 
Power Dissipation at 25°C 00.0... cccececcseeeseeteeees 200 mW 
Derate Linearly from 25°C ooo... ec eeeeeeeees 2.6 mW/°C 
Package 
Total Package Dissipation at 25°C 

(LED plus Detector) ..........ccceeececccseceseeeseeeee 250 mW 
Derate Linearly from 25°C oo... eciceeeeeeeiee 3.3 mW/°C 
Storage Temperature Range ................ -55°C to + 150°C 
Operating Temperature Range .............. -55°C to +100°C 
Lead Soldering Time at 260°C oo... eee 10 sec. 





MCT2/MCT2E 


PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 
ean 
{ | Pir One ID. 


248 (6.30) 
256 (6.50) | 
4d [st Ls 


335 (8.50) 
343 (8.70) 


Anode (1 16 | Base 


E. 
Cathode [2 | 


Nc [3_] 


5 | Collector 


|4_} Emitter 


(1.00) 
min { 
130 (3.30) 
y 198 (3.50) 


4° Bernie 18° 
typ \e ' yp) 

032 (0.80) are 

| tue "O14 (.35) 

—e} | j~a- 031 (0.80) | \ 
018 (0.48) _,. (035 (0:90) 300 (7.62)__, 
022 (0.55) 100 347 (8.82) 

2.64) 

typ. 


typ. 


= .089 r .300 (7.62)___»| 


120 (3.05) 
130 (3.30) 


Characteristics (T ,;=25°C) 


Symbol Min. Typ. Max. Unit Condition 
Emitter 
Forward Voltage Ve 110615 V Ip=20 mA 
Reverse Current Ip 10 pA Va=3 V 
Capacitance Co 25 pF Vp_=0 V, f=1 MHz 
Detector 
Breakdown Voltage 
Collector-Emitter BVceq 30 V lo=1 MA, le=O MA 
Emitter-Collector BVeco «7 V Ig=100 pA, |p=O mA 
Collector-Base BVcgq 70 V {o=10 pA, Ip=O mA 
Leakage Current 
Collector-Emitter lcEo 5 50 nA Vog=10 V, Ip=O mA 
Collector-Base lopo 20 nA Voe=10 V, le=O mA 
Collector-Emitter 
Capacitance Coe 10 pF Voe=0 V 
Package 
DC Current Transfer 
Ratio CTR 20 60 % Vog=10 V, lp=10 mA 


Withstand Test Voltage WTV 7500 
Collector-Emitter 


Vac(Pk) t=1 sec, 


Saturation Voltage Vcesat 0.1 0.4 V log=2 MA, Ip=16 mA 
Capacitance Input 
to Output Cio 0.5 pF 
Resistance 
Input to Output Rio 100 GQ 
Switching Time ton 3.0 ps Re=100 , Vog=10 V 
tot . 3.0 US Ic=2 mA 
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VF - Forward Voltage - V 


NCTR - Normalized CTR 


Iceo - Collector-Emitter - nA 


Figure 1. Forward voltage versus forward current 
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Figure 3. Normalized non-saturated and 
saturated CTR at T, = 50°C versus LED current 
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Figure 5. Normalized non-saturated and 
saturated CTR at T, = 85°C versus LED current 
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Figure 7. Collector-emitter leakage current 
versus temperature 
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NCTR - Normalized CTR 


NCTR - Normalized CTR 


Ice - Collector Current -mA 


NCTRcb - Normalized CTReb 


Figure 2. Normalized non-saturated and 
saturated CTR at T, = 25°C versus LED current 
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Figure 4. Normalized non-saturated and 
saturated CTR at T, = 70°C versus LED current 


1.5 
Normalized to: 
Vce = 10V, IF=10mA 
Ta=25°C 
1.0 CTRee(sat) Vce = 0.4V" 





Optocouplers 
(Optoisolators) 


1 1 10 100 


IF - LED Current - mA 


Figure 6. Collector-emitter current versus 
temperature and LED current 
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Figure 8. Normalized CTReb versus LED 
current and temperature 
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Figure 9. Collector base photocurrent versus 
LED current 
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Figure 11. Normalized non-saturated HFE versus 
base current and temperature : 


Normalized to: 


NHFE - Normalized HFE 
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Figure 13. Propagation delay versus collector 
load resistor 
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Figure 15. Switching schematic 
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NHFE(sat) - Normalized 


Normalized Photocurrent 


Saturated HFE 


Figure 10. Normalized photocurrent versus | 
temperature — ; 
10 
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Normalized to: 
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Figure 12. Normalized saturated HFE versus 
base current and temperature 
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Normalized to: 
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Ta = 25°C 


1 10 100 
lb - Base Current - (yA) 


Figure 14. Switching timing 
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MCT2/MCT2E 


SIEMENS 


FEATURES 


® Current Transfer Ratio, 20% Minimum 
*® Two Isolated Channels Per Package 
® Withstand Text Voltage, 7500 V 

© Underwriters Lab File #£52744 

© VDE #0884 Available with Option 1 


DESCRIPTION 


The MCT6 is an industry standard dual 
optocoupler consisting of a Gallium Ar- 
senide infrared LED and a silicon photo- 
transistor. The MCT6 is constructed with a 
high voltage insulation, double molded 
packaging process which offers 7.5 KV 
withstand test capability. 


Maximum Ratings 
Emitter (each channel) 


Reverse Voltage oo... cccccesseeeseeceteressesertetecees 3V 
Continuous Forward Current ..0...... cee 60 mA 
Power Dissipation at 25°C Ambient .......... 100 mW 
Derate Linearly from 25°C oo... ee 1.3 mW/°C 
Detector (each channel) 
Collector-Emitter Breakdown Voltage .............. 30V 
Emitter-Collector Breakdown Voltage ................ 6V 
Power Dissipation at 25°C Ambient .......... 150 mW 
Derate Linearly from 25°C «0.0.0... 2mWw/C 
Package 
Total Package Dissipation 

at 25°C (LED + Detector). oe 400 mW 
Derate Linearly from 25°C oo... 5.33 mW/°C 
Storage Temperature oo... -55°C to + 150°C 
Operating Temperature............... -55°C to +100°C 
Lead Soldering Time at 260°C 0... 10 sec. 


MCT6 


DUAL PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


Pin One 


200 (6 €D) 


a! 


Zz 388 (9 86) a 
400 (10.16) 
048 (1.22) 
052 (1.32) 


035 (89) 
040 (1 02) 


280 (7 11) 
330 (8.38) 


014 (35)) | > 
Typ tl 
016 (41) 
020 (61) 


Electrical Characteristics (T,=25°C) 


020( $1) 
(80 ( 76) 


ls 100 (2 54) Typ 


033 ( 84) Typ 


- 3°10 8 
008 ( 20) 
012 (31) 





Symbol Min. Typ. Max. Unit 

Emitter 
Forward Voltage Ve 11°4645 =%V 
Reverse Current Ip 10 pA 
Junction Capacitance Cy 25 pF 
Detector 
Breakdown Voltage 

Collector-Emitter BVceg 30 V 

Emitter-Collector BVeco «8 V 
Package 
DC Current 

Transfer Ratio CTRpe 20 = 50 % 
Saturation Voltage 

Collector-Emitter VoEsat 04 V 
Withstand Test Voltage WTV 7500 

5300 

Resistance 

Input to Output Rio 100 GQ 
Switching Times ton 3 ps 

tot 15 
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Optocouplers 
(Optoisotators) 


Condition 
lp =20 mA 


Va=3V 
Ve = OV, f =1 MHz 


Ip=0 mA 
le =100 HA, |-=0 mA 
Vee =10 V, Ip =10 mA 


log =2 mA, le =16mA 


Vac PK) t =1 sec. 
VA RMS t=1 sec. 


Re =100 Q, Vog =10 V 
Ic =2 mA 


Figure 1. Forward voltage versus forward current 
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VF - Forward Voltage - V 


1 1 10 
IF - Forward Current -mA 
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Figure 3. Normalized non-saturated and saturated 
CTR at T, = 50°C versus LED current 
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CTR at T,= 85°C versus LED current 
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Ta- Ambient Temperature - °C 
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Ice - Collector Current-mA 


tpLH - Propagation Delay - ps 


Figure 2. Normalized non-saturated and saturated . 
CTR at T, = 25°C versus LED current © 
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Figure 4. Normalized non-saturated and saturated 
CTR at T, = 70°C versus LED current 
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Figure 6. Collector-emitter current versus 
temperature and LED current 
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Figure 9. Switching timing 
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Figure 10. Switching schematic 
Voc =5V 
F = 10 KHz, Re 
DF = 50% 
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MCT6 


Optocoupters 
(Optoisolators) 


SIEMENS 


FEATURES 


® CTR Minimum: MCT270 — 50% 
MCT271 — 45% 
MCT272 — 75% 
MCT273 — 125% 
MCT274 — 225% 
MCT275 — 70% 
MCT276 — 15% 
MCT277 ~ 100% 

* Withstand Test Voltage — 7500 Volt 

* Coupling Capacitance — 0.5 pF 

® Underwriters Lab File #E52744 

® VDE #0884 Available with Option 1 


DESCRIPTION 

The MCT270 through MCT277 are optically 
coupled pairs with a Gallium Arsenide infrared 
LED and a silicon NPN phototransistor. Signal 
information, including a DC level, can be transmit- 
ted by the device while maintaining a high degree 
of electrical isolation between input and output. 


The MCT270 through MCT277 can be used to 
replace relays and transformers in many digital 
interface applications, as well as analog applica- 
tions, such as CRT modulation. 


Maximum Ratings 


Emitter 

Reverse Voltage iic2% sath idieiniceten ties. 3V 
Continuous Forward Current ..........0ccccceeee 60 mA 
Power Dissipation at 25°C woo... eeecceee 100 mW 
Derate Linearly from 25°C oo. 1.33 mW/°C 
Detector 

Collector-Emitter Breakdown Voltage ..............00 30 V 
Emitter-Collector Breakdown Voltage ..............00005 7V 
Collector-Base Breakdown Voltage ..........:c 70V 
Power Dissipation at 25°C oo... cece 150 mW 
Derate Linearly from 25°C oo... cececccteeee 2mw/°c 
Package 

Total Package Dissipation at 25°C 

(LED plus Detector)... cceereeeteeeeees 250 mW 
Derate Linearly from 25°C ooo... ecco 3.3 mW/°C 
Storage Temperature Range.............. -55°C to +150°C 
Operating Temperature Range .......... -55°C to +100°C 
Lead Soldering Time at 260°C... ccc 10 sec. 





MCT270 through MCT277 


PHOTOTRANSISTOR 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


[3] [2] za 
Pie One ID 
ps a 
re 


eee (8. Ma 
343 (8.70) 


Anode 


; «__.039) 


(1.00) 
' 


130 (3.30) 
t 138 (3.60) 


i eens 
typ 
.032'(0.80) 
10 (.2) 
min | O14 (35) 


—>| | |<-.031 (0.80) a 
gat ‘035 (0.90) .300 (7.62) 
100 (2.84) typ. 


347 (8.82) 
Characteristics (T,=25°C) 
Symbol 





018 (0.45) =) 
022 (0.55) 


Min. Typ. Max. Unit Condition 
Emitter 
Forward Voltage Ve 15 V 
Reverse Current lp 10 pA 
Capacitance Co 25 pF 
Detector 
Breakdown Voltage 
Collector-Emitter 
Emitter-Collector 
Collector-Base 
Collector-Emitter 
Leakage Current 
Package 
DC Current Transfer 
Ratio CTR % 
MCT270 50 
MCT271 45 90 
MCT272 75 150 
MCT273 125 250 
MCT274 225 400 
MCT275 70 210 
MCT276 15 60 
MCT277 100 
Current Transfer 
Ratio, Collector to 
Emitter CTRee % 
MCT271-276 12.5 
MCT277 40 
Collector-Emitter 
Saturation Voltage Vcesat 0.4 V 
Withstand Test Voltage 7500 Vac PI) 
5300 VAC 


lp=20 mA 
VrR=3 Vv 
Va=0 V, f=1 MHz 


BVcgo 70 


lo=1.0 mA, IF=O mA 
le=100 pA, Ie=0 mA 
Io=10 pA, I-=0 mA 


<<< 


lcEo 50 nA Vop=10 V, Ip=0 mA 


Vop=10 V;, Ip=10 mA 


Voe=0.4 V, lp=16 mA 


lop=2 mA, ip=16 mA 
t=1 sec. 
ms t=1 sec. 
Capacitance Input 
to Output Cio 0.5 pF 
Resistance 
Input to Output Rio 100 GQ Vi.9=500 VDC 
Switching Time ton, tott ys 
MCT270, 272 10 
MCT271 7 
MCT273 20 
MCT274 25 
MCT275, 277 15 
MCT276 3.5 


Re= 100 Q, Voe=5 Vv 
loc=2 mA 
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Figure 1. Forward voltage versus forward current 
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Figure 3. Normalized non-saturated and 
saturated CTR at T, = 50°C versus LED current 
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Normalized ito: 
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Figure 5. Normalized non-saturated and 
saturated CTR at T, = 85°C versus LED current 
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Figure 7. Collector-emitter leakage current 
versus temperature 
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NCTR - Normalized CTR 


NCTR - Normalized CTR 


Ice - Collector Current - mA 


NCTRcb - Normalized CTReb 


Figure 2. Normalized non-saturated and 
saturated CTR at T, = 25°C versus LED current 
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Figure 4. Normalized non-saturated and 
saturated CTR at T, = 70°C versus LED current 
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Figure 6. Collector-emitter current versus 
temperature and LED current 
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Figure 8. Normalized CTReb versus LED 
current and temperature 
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Normalized to: 
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MCT270 through MCT277 


Optocouplers 


(Optoisotators) 





Icb - Collector Base 


tpLH - Propagation Delay - ts 


Photocurrent - pA 


Figure 9. Collector base photocurrent versus LED 
current 
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Figure 11. Normalized non-saturated HFE versus 
base current and temperature 


Normalized to: 
j lb = 201A 


NHFE - Normalized HFE 
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Figure 13. Propagation delay versus collector load 
resistor 
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RL - Collector Load Resistor - K&Q 
Figure 15. Switching schematic 
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Normalized Photocurrent 


NHFE(sat) - Normalized 


Figure 10. Normalized photocurrent versus If 
and temperature 
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Normalized, to: 
N= tome, Ta=25°C 
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Figure 12. Normalized saturated HFE versus 
base current and temperature 
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Figure 14. Switching timing 
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MCT270 through MCT277 


SIEMENS MCT5210 
MCT5211 


AlGaAs LED/ PHOTOTRANSISTOR 
OPTOCOUPLER 


FEATURES Package Dimensions in Inches (mm) 


© Current Transfer Ratio 
MCT5210, >70% at I; = 3.0 mA 
® MCT5211, >110% atl-=1.0 mA 
¢ Saturation CTR-MCT5211, >100% 
at le =1.6mA 
* High Isolation Voltage, 5300 VDC 
¢ Underwriters Lab File #£52744 


® VDE #0884 Available with Option 1 gat 4g 300 (7.62)__y 
DESCRIPTION ee 
The MCT5210/5211 are optocouplers with a high y 138 (3.50) 
efficiency AlGaAs LED optically coupled to a NPN 4 18° typ. / 
phototransistor. The high performance LED makes ee ia 
operation at low input currents practical. The nin. ona} 
coupler is housed in a double molded, six pin DIP 018 (0.48) | —»| | |-<~.031 (0.80) 300 (7.62) 
package. Isolation test voltage is 5300 volts DC. 022 (0.65) are "347 (8.82) 

: 54) typ 





Because these parts have guaranteed CTRs at one 
and three mA, they are ideally suitable for interfac- 


Optocouplers 
(Optoisolators) 





ing from CMOS to TTL or LSTTL to TTL. They are Characteristics (25°C) 
also ideal for telecommunications applications Symbol Min. Typ. Max. Unit Condition 
such as ring or off-hook detection. Emitter 
Forward Voltage Vp 1.2 15 #V lp=5 mA 
Maximum Ratings Reverse Voltage Vp 6 V I_=10 pA 
Emitter Detector 
Peak Reverse Voltage o.....cccccecscsccscesesectessesecsesesesees 6V Hee AGES. «320 Vee=5 V, 
Continuous Forward Current ..o..0.0.00ccceecce cerns 40mA BV - : re “A 
Power Dissipationat 25°C o....cccccccccceecseeeseeeseeee 75 mW CEO catty i 
Derate Linearly from 25°C o.oo. cceeeeeeeeee 1.0 mW/°C BVeco 7 ¥ Ip=100 pA 
Detector BVcgo 70 Vv le=10 pA 
Collector-Emitter Breakdown Voltage ..........000ccce 30 V ceo 5 100 nA Vce=10V 
Emiter-Collector Breakdown Voltage ..........0....ce 7V Package (0-70°C) 
Collector-Base Breakdown Voltage ............ccccceee 70V ‘Saturated Current Transfer Ratio Voe=0.4 V 
Power Dissipation oo... cccececcseceseerecesesereeees 200 mW 
Derate Linearly from 25°C oo.ccceccceeeeeee 2.6 mW/°C MCT5210 CTReesat 60 120 % |-=3.0 mA 
Package MCT5211 CTRoesat 100 200 % lp=1.6 mA 
Isolation Test Voltage ...........cc cee 3750 VAC/5300 VDC MCT5211 CTReesat 75 150 % Ip=1.0 MA 
Total Package Dissipation at 25°C Ambient Current Transfer Ratio Vce=5.0 V 
(LED + Detector) oo scccseeeeccecneeneenes 260 mW MCT5210 CTR 70 150 % I-=3.0 mA 
Derate Linearly from 25°C oo. ccc eteeecteteeees 3.5mW/°C MCT5211 CTR 150 = =©300 % lp=1.6 mA 
Leakage Path ....... ccc cccccececteeteetersseteceens 8 min mm MCT5211 CTR 110 = 225 % lp=1.0 MA 
Clearance Path oo... ccccecsececsetetteesseeees 7minmm — Collector-Base Current Transfer Ratio Voe=4.3 V 
Tracking Index per VDE 0330 oo... ccececetneeees KB 100/A MCT5210 CTReg (0.2 0.4 % lp=3.0 mA 
Operating Temperature oo... eens -55°C to +100°C MCT5211 CTReg 03 £06 % Ip=1.6 MA 
Storage Temperature ........ ccc 55°C to +150°C MCT5211 CTRep 0.25 0.5 % lp=1.0 mA 
Saturation Voltage 
MCT5210 Voesat 025 04 V l-=3.0 mA, 
Io= 8mMmA 
MCT5211 Voesat 025 04 V I=1.6 mA, 
Io=1 6 mA 
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Characteristics—continued 
Switching Characteristics (25°C) 

Symbol Min. Typ. Max. Unit 
Progation Delay-High to Low 


MCT5210 tPHL 10 ps 

MCT5211 tPHL 20 us 

MCT5211 tPHL 40 ps 
Progation Delay-Low to High 

MCT5210 tPLH 10 ys 

MCT5211 tPLH 20 us 

MCT5211 tPLH 40 ites) 


Figure 1. LED forward current versus forward 
voltage 


IF - LED Current -mA 





1.0 14 1.2 13 1.4 
VF - LED Forward Voltage - V 


Figure 3. Collector base photocurrent versus 
LED current 


300 









250 


200 





Icb - Photocurrent - pA 


0 = 10 15 20 25 30 35 40 
IF - LED Current -mA 


Figure 5. Collector base current transfer ratio 
versus LED current 





CTRcb - Collector Base - CTR - % 


“0 5 10 15 20 2 30 35 
IF - LED Current - mA 


Condition 


R_=330 Q, |p=3.0 mA, Voc=5.0 V 
RL=750 Q, Ip=1.6 MA, Voc=5.0 V 
R.=1 5K Q, lp=1 0 mA, Vec=5.0 Vv 


R.=330 Q, Ip=3.0 MA, Veg=5.0 V 
RL=750 Q, Ip=1.6 MA, Vec=5.0 V 
R.=1 5K Q, Ip=1 .O mA, Vec=5.0 Vv 


Figure 2. LED forward current versus forward 
voltage 
100 





sereererensueeewven few ceeneedere ee 


IF - LED Current -mA 


Ta = 25°C 





1.0 141 1.2 1.3 1.4 
VF -LED Forward Voltage - V 


Figure 4. Photocurrent versus LED current 
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icb - Photocurrent - nA 


Ta=25°C 
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IF - LED Current - mA 


Figure 6. Collector base current transfer 
ratio versus LED current 
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Ta = 25°C 





CTReb - Collector Base - CTR- % 


A 1 10 100 
IF - LED Current - mA 
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CTRce - Current Transfer Ratio - % 


ice - Collector Current - mA 


iF -LED Current -mA 


Propagation Delay - ps 


Figure 7. Current transfer ratio versus LED current 
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IF - LED Current - mA 





Figure 9. Collector current versus LED current 


100 


Ta = 25°C 


A 1 10 


IF - LED Current- mA 
Figure 11. Transfer curve 
100 800 
10 700 
Ice = Icb x HFE 
} 
1 600 
| 500 





a 1 10 10 
Icb - Photocurrent - 1A 


Figure 13. Propagation delay versus base 
emitter resistor 





Rbe - Base Emitter Resistor - © 








HFE - Transistor Gain 
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Figure 8. Collector current versus LED current 


Ice - Collector current - mA 


HFE - DC Current Gain - (Ice/Ib) 


IF -LED Current -mA 


Propagation Delay - us 


ereewerrercre iy 


10 15 20 
IF - LED Current- mA 


Figure 10. Transistor current gain versus 
base current 


Ib - Base Current - pA 


Figure 12. Transfer curve 
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? Vee = 0.4V, Ta = 25° 
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Icb - Photocurrent - pA 


Figure 14. Propagation delay versus base 
emitter resistor 
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Rbe - Base Emitter Resistor - 0 











HFE - Transistor Gain 
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Propagation Delay - ps 


Figure-15. Propagation delay versus base 
emitter resistor 


104 10° 106 10” 
Rbe - Base Emitter Resistor - 


Figure 17. Switching schematic . 


Veco =5V 


F = 10 KHz, RE 
DF = 50% 
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Figure 16. Switching timing 
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SIEMENS 


FEATURES 

® High Current Transfer Ratios 

SFH600-0, 40 to 80% 

SFH600-1, 63 to 125% 

SFH600-2, 100 to 200% 

SFH600-3, 160 to 320% 

Withstand Test Voltage (1 Minute), 5300 V 
Veesat 0.25 (<0.4) V, Ip = 10 mA, Ip = 2.5 mA 
High Quality Premium Device 

Long Term Stability 

Storage Temperature, —55° to +150°C 
Underwriters Lab File #E52744 

Options Available: 1, 2, 3, 4, 6, 7,9 


DESCRIPTION 

The SFH600 is an optocoupler with a GaAs LED 
emitter which is optically coupled with a silicon 
planar phototransistor detector. The component is 
packaged in a plastic plug-in case, 20 AB DIN 
41866. 


The coupler transmits signals between two electri- 
cally isolated circuits. The potential difference 
between the circuits to be coupled is not allowed to 
exceed the maximum permissible insulating 
voltage. 


Maximum Ratings 


Emitter 

Reverse Voltage occ eccccscceeeteesestenseesteseneeteriees 6V 
DC Forward Current .o....cccccccccsececeesececrsesersavenenses 60 mA 
Surge Forward Current (tp=10 US) oo eee 25A 
Total Power Dissipation 0.00.00. cee eens 100 mW 
Detector 

Collector-Emitter Voltage oo... ccc cccccccceceeseeerenees 70V 
Emitter-Base Voltage oo... cccecectesseeeesstenseneeessenee 7V 
Collector Current) oie vcisscsssskisviditeon wrvetiellen linn 50 mA 
Collector Current (t=1 MS) ooo eeeeeeee 100 mA 
Power Dissipation ........cccccccccececessessscesessceeseessenes 150 mW 
Package 


Isolation Test Voltage between Emitter and 
Detector referred to Climate DIN 40046, 





part 2, NOV. 74. cic cecccesecesstsreccnseerseveaes 5300 VDC 
Creepage Distance oo... eecccecceseeeeseesetsteneteens 27mm 
Clearance Distance oo... cece ccccccecccesecesscesstererseees 27 mm 


Isolation Thickness between Emitter & Detector ..20.4 mm 
Comparative Tracking Index per 


DIN IEC 112/VDE0303, part 1 oo. ceeee 175 
Isolation Resistance 

Vig = SOOM [pee OIG 5. Gnd aa eidantnita cevtorne 21012Q 

Vig=500 V, Ty= 100°C ooeecccccccecestsesesteneseensees 2101'Q 
Package 
Storage Temperature Range ..............05. —55°C to +150°C 
Ambient Temperature Range ................ -55°C to +100°C 
Junction Temperature .......00...ccceccececcseeerssssseteateseee 100°C 
Soldering Temperature (max. 10 s, dip soldering: 

distance to seating plane 21.5 mm) .......... ee 260°C 


S 


FH600 SERIES 


TRIOS® PHOTOTRANSISTOR 


OPTOCOUPLER 


Package Dimensions in Inches (mm) 


Pit 


.248 (6.30) 
.256 (6.50) 


335 (8.50) 
M*~ 343 (8.70) 


«__.039 
(1.00) 
min. 


1 








Characteristics (T,=25°C) 


_yY_ 4 18 ye / 
.032 (0.80) 
min. 


—} | }«-.031 (0.80) 
204 . (035 (090 
. ; .100 (2.54) typ. 





15 Anode 


Cathode 


300 (7.62)__ 
i typ. 
.130 (3.30) 
.138 (3.50) 


1 


120 (3.05) 
130 (3.30) 





010 (.25) 
| 014 (35) 


____-300 (7.62) 
347 (8.82) 


Optocouplers 
(Optoisolators) 


Emitter Symbol Unit Condition 
Forward Voltage Ve 1.25 ($1.65) V Ip=60 mA 
Breakdown Voltage  Vgpr 26 V IR=10 HA 
Reverse Current IR 0.01 (<10) HA Vp=6V 
Capacitance Co 25 pF - Vp=0 V, f=1 MHz 
Thermal Resistance = RrtJamb 750 KW 
Detector 
Capacitance pF f=1 MHz 
Collector-Emitter Coe 5.2 Vog=5 V 
Collector-Base Cop 6.5 Vop=5 V 
Emitter-Base Ceg 9.5 Vep=d V 
Thermal Resistance = RtpJamb 500 KW 
Package 
Collector-Emitter 
Saturation Voltage Vcggsa 0.25(<0.4) V lp=10 mA, 
Ic=2.5 mA 


Coupling Capacitance Co 


0.6 pF 


*TRIOS—TRansparent IOn Shield 
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Current Transfer Ratio and Collector-Emitter Leakage Current 
by dash number 
















fe re ee 


40-80 | 63-125 | 100-200 |160-320 
30 (>13) |45 (>22) | 70 (>34) 190 (>56) 


Linear Operation (without saturation) 





Io/le at Vog=5 V 
(le=10 mA) 

Ic/le at Vog=5 V 
(le=1 MA) 
Collector-Emitter 


Leakage Current 
(Voe=10 V) (Ice) 









Ir R.=75Q 


472 


, Ip=10 mA, Vec=5 V, Ta=25°C, Typical 












Load Resistance 
Turn-On Time 
Rise Time 
Turn-Off Time 
Fail Time 


47Q 


Typical 







-1 and -2 
es mA) | (lp=10 mA) feces mA) 


Turn-On Time ton 
Rise Time 


Turn-Off Time tog 






Fall Time ty 


Vcesat 


0.25 (< 0.4) 
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Figure 1. Current transfer ratio versus 
diode current (T,=—-25°C, Vog=5 V) 

Io/ lp=f (Ig) 
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Figure 2. Current Transfer ratio versus 
diode current (T,=0°C, Voe=5 V) 
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Figure 3. Current Transfer ratio versus 
diode current (T,=25°C, Voge=5 V) 
Ic/p=f (le), 
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SFH600 


Figure 4. Current transfer ratio versus 
diode current (T,=50°C) Voe=5 V 
Ic/le=f (Ie) 





Figure 7. Transistor characteristics 
(HFE =550) 
SFH600-2, 3 Io=f(Vce) (Ta=28°C, |-=0) 
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Figure 10. Collector emitter off-state 
current logo=f (V, T) (Ta=25°C, I-=0) 
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Figure 5. Current transfer ratio versus 
diode current (T,=75°C) Voe=5 V 
Io/le=f (Ie) 
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Figure 8. Output characteristics 
SFH600-2, -3 (T,=25°C) IC=f(Vog) 
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Figure 11. Saturation voltage versus 
collector current and modulation depth 
SFH600-0 Voesat=f (lc) (Ta=25°C) 
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Figure 6. Current transfer ratio versus 
temperature (l-=10 mA, Vog=5 V) 
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Figure 12. Saturation voltage versus 
collector current and modulation depth 


SFH600-1 Voggai=t (Ic) (T,=25°C) 
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Figure 13. Saturation voltage versus Figure 14, Saturation voltage versus Figure 15. Permissible pulse load 


collectorcurrent and modulation depth _collectorcurrent and modulation depth D=parameter, T,=25°C, Ip=f (tp) 
SFH600-2 Voe.a=f (Io) (TaH25°C) SFH600-3 Vocsa=f (Io) (Ta=25°C) 
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Figure 16. Permissible power dissipation Figure 17. Permissible forward current Figure 18. Transistor capacitance 
for transistor and diode P,,,=f (Ta) diode P,,.=f a C=f(Vq) (Ta=25°C, f=1 MHz) 
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SIEMENS SFH601 SERIES 


TRIOS*®* PHOTOTRANSISTOR 
OPTOCOUPLER 





FEATURES Package Dimensions in Inches (mm) 
© High Current Transfer Ratios oi By A a 
SFH601-1, 40 to 80% en | eaaersa | Ve in ae ra libses 
SFH601-2, 63 to 125% 248 (6.30) if e 
SFH601-3, 100 to 200% 256 a 50) Sige 3 cE ee 
SFH601-4, 160 to 320% 
* Withstand Test Voltage (1 Minute), 5300 V ne (| AE Emitter 
© Vogeat 0.25 (50.4) V at Ip=10 mA, 303 ate a 
ic=2.5 mA . ___.300(7.62)__¢| 
¢ Built to Conform to VDE Requirements march 0 yp. 
® Highest Quality Premium Device t | 
¢ Long Term Stability } 428 to) 
° Storage Temperature: —55° to +150°C a | 18° typ. / t 
* Underwriters Lab File #E52744 as ae 010 (.28) v 480 ne 
* Options Available: 1, 2,3, 6, 7,9 min. ‘014 (38) ay oe 
* CECC Approved O18 (048) calle re (0:90) L202 ve ge 
100 (2.54) typ. ; zc 
Maximum Ratings 83 
Emitter DESCRIPTION "tn 
Reverse Voltage oo. ccccceececsceseeseeeeecetsestenesaeeeseeaeeees 6V 





Tete R pA pote tne fe 60 mA ___ [he SFH601 is an optocoupler with a Gallium Arsenide LED 
10 ps) ... NESSES. 25A emitter which is optically coupled with a silicon planar phototrans- 
BL Ss iY et ae istor detector. The component is packaged in a plastic plug-in 


DC Forward Current 
Surge Forward Current (tp= 


i Power Dissipation .......0...00cccccsccsesceeneereees 100 mW case 20 AB DIN 41866. 
etector 
Collector-Emitter Voltage... reeseneeees 100V The coupler transmits signals between two electrically isolated 
Emitter-Base Voltage 0.0... eee eeee ce eetee cetera 7V © circuits. 
Collector CUITeNt 2 o.cs5.cisaselehesecceertseepreealeaiverecel 50 mA 
Collector Current (t= 1MS) o.oo 100 mA 
Power Dissipation .......c.ccceccccssessescsesscsetessssseseseaneans 150mW Characteristics (T,=25°C) 
Package Emitter Symbol Unit Condition 
Isolation Test Voltage between emitter and Forward Voltage Ve 1.25 ($1.65) Vs Ip=60 mA 
detector referred to climate DIN 40046, Breakdown Voltage VBR 26 Vo Ip=1O pA 
AICO MOV TA a alt sicher os MieGudieets nokets 5300 VDC __—~ Reverse Current Ir 0.01(<10) pA Vp_=6V 
Creepage Distance ....cccccccssssscecssesesseeessneeeeeien 27mm _ Capacitance Cyo 25 pF Vp=0 V, f=1 MHz 
Clearance Distance o...ccccccccccccsessssseesssessestseeveeensen 27 mm ___ Thermal Resistance RtHJamb 750 KW 
Isolation Thickness between Emitter and Detector 
sinier cahape seen Gapackance pe ee 
Collector-Emitter C 6.8 Vee=5 V 
DIN IEC 112/VDE003, patt 4 ..nssscnctessetaeannset 175 Galecien Baas es ae Ven=8 V 
bleu a Emitter-Base Ca ds Veg=5 V 
Wee 500 V. Ue oe Thermal Resistance RtHJamb 500 KW 
Package Package 
Storage Temperature Range ...........ce -55°C to +150°C ~—- Callector-Emitter Vcesat 09.25 (<0.4) Ir=10 mA, 
Ambient Temperature Range ............000+ -55°C to +100°C Saturation Voltage Ic=2.5mA 
Junction Temperature ......cccccccccsescssssescssessesseseesreeeens 100°C CouplingCapacitance Cig 06 pF —-V.9=0, f=1 MHz 
Soldering Temperature (max. 10 s, dip soldering: 
distance to seating plane 21.5 mM) «uu... 260°C 


*TRIOS-TRansparent lOn Shieid 
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‘Current Transfer Ratio and Collector-Emitter Leakage Current 
by dash number 














f2[s= [=| 


40-80 | 63-125] 100-200 
30 (>13) | 45 (>22)| 70 (>34) |90 (>56) 


2 ($50) | 2 (< 50 eo 


Linear Operation (without saturation) 


Ic/r at Vog=5 Vv 
(lp=10 mA) 

Io/lp at Vce=5 Vv 
(lp=1 mA) 
Collector-Emitter 


Leakage Current 
(Vce=10 V) (Ice) 








Ir R=75Q. 
/ = ae Voco=5 V 
Cc 
) 
479 ) 


[p=10 mA, Voec=5 V, Tg=25°C, Typical 










Load Resistance 
Tum-On Time 
Rise Time 
Turn-Off Time 
Fall Time 





Cut-Off Frequency 


Switching Operation (with saturation) 


le 1KQ 

— tt Vec=5 V 
¢ 

479 
Typical 





~2 and -3 
eos mA) | (lp=10 mA) 


a aT 


0.25 (< 0.4) 


Tum-On Time ton 








Rise Time 





Turn-Off Time tog 






Fall Time tr 
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Figure 1. Current transfer ratio versus 
diode current (T,=-25°C, V,p=5 V) 
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Figure 2. Current transfer ratio versus diode 
current (T,=0°C, Voe=5 V) Io/l-=f (I-), 
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Figure 3. Current transfer ratio versus diode 
current (T,=25°C, Vo¢=5 V) Io/l-=f (I-), 
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Figure 4. Current transfer ratio 
versus diode current (T,=50°C, 
Vce=5 V) c/le=f (IF), 
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Figure 7. Transistor characteristics 
(HFE=550) Io=f(Vce) (Ta=25°C, Ip=0) 
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Figure 10. Collector emitter off-state 
currentloco=f (V, T) (Ta=25°C, Ip=0) 
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Figure 5. Current transfer ratio 
versus diode current (T,=75°C, 
Voe=5 V) Io/lp=f (Ie) 
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Figure 8. Output characteristics 
lo=f (Voce) (Ta=25°C) 
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Figure 11. Saturation voltage versus 
collector current and modulation depth 
SFH601-1 Vogca=f (Ic) (Ta=25°C) 
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Figure 6. Current transfer ratio 
versus temperature (l-=10 mA, 
Voe=5 V) Io/lp=f (T) 
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Figure 9. Forward voltage 
Veet (IF) 
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Figure 12. Saturation voltage versus 
collectorcurrent and modulation depth 


SFH601-2 Vogeat=f (Ic) (Ta=25°C) 
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SFH601 


Figure 13. Saturation voltage versus 


collector current and modulation depth 


SFH601-3 Vocea=f (Ic) (Ta=25°C) 
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Figure 16. Permissible power dissipation Figure 17. Permissible forward current 
for transistor and diode 3 (Ta) 
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Figure 14. Saturation voltage versus 
collector current and modulation depth 
SFH601-4 Voesat=f (Ic) (Ta=25°C) 
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Figure 15. Permissible pulse load 
D=parameter, T,=25°C, Ir=f (t) 
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Figure 18. Transistor capacitance 
C=f(Vo) (Ta=25°C, f=1 MHz) 
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SIEMENS 


FEATURES 

® Very High CTR at I-=1 mA, Vce=0.5 V 

— SFH608-2, 63-125% 

— SFH608-3, 100-200% 

~ SFH608-4, 160-320% 

—~ SFH608-5, 250-500% 

Specified Minimum CTR at I-=0.5 mA, 
Ve_e=1.5 V: = 32% (typ. 120%) 

Good CTR Linearity with Forward Current 
Low CTR Degradation 


High Collector-Emitter Voltage Vog¢o=55 V 
Withstand Test Voltage: 5300 VDC 
Low Current Input 
Low Coupling Capacitance 
High Common Mode Transient Immunity 
Phototransistor Optocoupler in 6 Pin DIP 
Package 
® Field Effect Stable: TRIOS* 
Options Available 
— Option 1: Tested per VDE 0884 
~ Option 6: Lead Bend 
- Option 7: SMD Lead Bend 
—- Option 9: SMD Lead Bend 
© Underwriters Lab File #E52744 
Applications 
~ Telecommunications 
— Industrial Controls 
— Office Machines 
~ Microprocessor System Interfaces 


DESCRIPTION 

The SFH 608 is an optocoupler designed for high 
current transfer ratio at low input currents with the 
output transistor saturated. This makes the device 
ideal for low current switching applications. The 
SFH608 is packaged in a six pin plastic DIP. 


SFH 608 


PHOTOTRANSISTOR, 5.3 KV, TRIOS® 
LOW CURRENT 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


.335 (8.50) 
343 (8.70) 


010 (.25) typ. 


<—.031 (0.80) 
.035 (0.90) 


.100 (2.54) typ. 


300 (7.62) 
347 (8.82) 


eee, L 
.022 (0.55) 


Maximum Ratings (T,=25°C) 


Emitter 
Reverse Voltage sist. 8st ae ee ieee ede Gia oe eles 6V 
DE Forward: Current iss cccscst edscascehaga ats daceosrnsteaneaecansahabes be seaccctae 50mA 
Surge Forward Current (tpS10 pS)... c.cccccccceseccccsseesseeteesssesseeeee 25A 
Total Power Dissipation ....0.....ccccccccscssscsctecseeseesescssesseaeeseesaeaneees 70 mW 
Detector 
Collector-Emitter Voltage ..........ccccccccscessesecsessescsescsssaeecuseaerecsesseseeees 58 V 
Collector-Base Voltage oo... ccc eceeececeenessecenaesecstseneceeeenesseessneseerean 55V 
Emitter-Base Voltage 0.0... ccseccesccsseneceeecuestessesseseseeeeeeseeeassseeeaee 7V 
Collector Current? :.2. :issisn inh aes sand ie eal ee 50mA 
Surge Collector Current (tOS1 MS) ........ccccccccccssecsseeeecteeseenesesees 100 mA 
Total Power Dissipation .......0.0ccccccccccccscseeseseceesssesesseessersesseess 150 mW 
Isolation Test Voltage (between emitter and detector 

referred to climate DIN 40046 part 2 Nov. 74) 0... 5300 VDC 
Isolation Resistance 

Vig=500 V, T,=25°C ee eee ee eee er rere tee ere ree Tree ere rere ee rrr reer 21012 Q 

Vig HOO Vii ThE 1OOCC: 2 oih ciate ies aesesieads teereasecettererseauatttas 210" Q 
Creepage Distance oie eccecteeeceeceeseneteeeeecnesaenerseetisseeneee 27mm 
Clearance Distance .......ccccccccecceetesecsecssstetecsensreeessestsissssessersssees >7 mm 
Comparative Tracking Index 

(per DIN IEC 112/VDE 0303, part)... cc cccceeeceteccteeeeereeesees 175 
Storage Temperature Range .........cccccccceeseeetesteesenees -55°C to +150°C 
Operating Temperature Range 0.0... cc ccceeeseteedeeeees -55°C to +100°C 
Junction: LEMP eratur Geiss 3 dccessessen ges d oversea Aeseavecivedtvepeveeees 100°C 


Soldering Temperature 
(max. 10 sec., dip soldering: distance to 
Seating Plane21.5 MM) oo... ec cccccseccecsseteecsesesecsecsseseseeseseseeeaes 260°C 


*TRIOS—TRansparent IlOn Shield 
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Optocouplers 
(Optoisolators) 


Characteristics (T,=25°C, unless otherwise specified) 


Symbol 
Emitter 
Forward Voltage Ve 
Reverse Voltage Va 
Reverse Current Ip 
Capacitance Co 
Thermal Resistance Rina 
Detector 
Collector-Emitter 
Voltage VcEo 
Emitter-Base 
Voltage Veso 
Capacitance Coe 
Capacitance Cog 
Capacitance Cep 
Thermal Resistance Rina 
Package 
Coupling Capacitance Co 
Coupling Transfer Ratio 
SFH 608-2 Io/le 
SFH 608-3 lo/le 
SFH 608-4 \olle 
SFH 608-5 lolle 
Collector-Emitter 
Saturation Voltage 
SFH 608-2 Vcesat 
SFH 608-3 Voesat 
SFH 608-4 Voesat 
Collector-Emitter 
Leakage Current Ice 
le 
~~ 
Na 
470 


Typ. 


1.1 (< 1.5) 


27 
10 
16 
10 
500 


0.60 


63-125 

75 (232) 
100-200 
120 (250) 
160-320 
200 (> 80) 
250-500 
300 (2 125) 


0.25 (< 0.4) 
0.25 (< 0.4) 
0.25 (< 0.4) 
0.25 (< 0.4) 


10 (< 200) 


Unit Condition 


Vs Ig=SmA 
Vv IR= 10 pA 


pF V_=0 V, f=1 MHz 


Vv loe= 10 pA 


Vv leg=10 pA 

pF Vog=5 V, f=1 MHz 
PF = Vog=5 V, f=1 MHz 
pF Vep=5 V, f=1 MHz 


% Ip=1 mA, Vog=0.5 Vv 
% [p=0.5 mA, Vog=1 5YV 
% le=1 mA, Vog=0.5 Vv 
% [p=0.5 mA, Voe=1 5YV 
% Ip=1 mA, Vog=0.5 V 
% lp=0.5 mA, Voeg=1 ‘5 V 
% lp=1 mA, Vog=0.5 V 
% Ip=0.5 mA, Voe=1 5V 


Vv Io=' 0.32 mA, \p=1 mA 
Vv Io= 0.5 mA, Ip=1 mA 
V Ic= 0.8 mA, Ip=1 MA 
Vo Ige1.25 mA, le=1 mA 


nA Vcg=10 Vv 


Ic=2 mA (to adjust by lp), R_=100 Q, Ta=25°C, Vec=5 Vv 


Description 
Turn-On Time 
Rise Time 
Turn-Off Time 
Fall Time 


Symbol 


Values 


Unit 


us 


ps 
ps 
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Figure 1. Switching times T,=25°C, 
Ir=1 MA, Voc=5 V, tow: tay tore: te, =f(R,) 





103 104 9 105 


Figure 2. Current transfer ratio 
(typ.) Vog=0.5 V, CTR=f(Ta, Ie) 
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Figure 3. Current transfer ratio (typ.) 
Voe=1.5 V, CTR=f(T,, If) 
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SFH 608 


Figure 4. Diode forward voltage (typ.) 
Ta=25°C, Ve=f(le) 


Figure 7. Output characteristics (typ.) 


Ta=25°C, Ice=f(Vce, Ir) 
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Figure 5. Diode forward voltage 
(typ.) Ip =1 mA, Ve=f(T,) 
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Figure 8. Permissible forward 
current diode |-=f(T,) 


Figure 6. Output characteristics (typ.) 


Ta=25°C, Ice=f(Vce, !p) 
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Figure 9. Permissible power 
dissipation Pioy=f(T,) 
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Figure 10. Transistor capacitance 
(typ.) Taz25°C, f=1 MHz, Coe=f(Voe) 
Cop=f (Vog), Ceg=f eae 


Figure 11. Collector-emitter leakage 
current lp=0, Voge=10 V, IoEo=f(Ta) 
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SFH 608 
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SIEMENS 


FEATURES 


* High Current Transfer Ratios 
at 10 mA: 40-320% 
at 1 mA: 60% typical (>13) 


Low CTR Degradation 


Good CTR Linearity Depending on Forward 
Current 


Withstand Test Voltage, 5300 V 

High Collector-Emitter Voltage, Vog¢o=70 V 
Low Saturation Voltage 

Fast Switching Times 

Field-Effect Stable by TRIOS* 
Temperature Stable 

Low Coupling Capacitance 
End-Stackable, .100"(2.54 mm) Spacing 


High Common-Mode Interference Immunity 
(Unconnected Base) 


Underwriters Lab File #52744 


Options Available: 

Option 1-Tested per VDE #0884 
Option 2—Burn-in 

Option 3-0° to 70° Guarantee 


DESCRIPTION 


SFH 610/61 1/615 are optically coupled isolators 
that feature a high current transfer ratio, low 
coupling capacitance and high isolation voltage. 


e 


They have a GaAs infrared emitting diode emitter, 


which is optically coupled to a silicon planar 
phototransistor detector. The component is 
incorporated in a plastic plug-in DIP-4 package. 


The coupling devices are designed for signal 
transmission between two electrically separated 
circuits. The potential difference between the 
circuits to be coupled must not exceed the 
maximum permissible reference voltages. 


The couplers are end-stackable with 2.54 mm 
spacing and are successor types for 
optocouplers in metal cases. The SFH610/611/ 
615 differ in their arrangement of the terminal 
pins. Therefore multicouplers can easily be 
implemented and conventional multicouplers can 
be replaced. 


*TRansparent lOn Shield 


SFH 610/611/615 


5.3 kV TRIOS® OPTOCOUPLER 
HIGH RELIABILITY 


Package Dimensions in Inches (mm) 
"307 (7. i 
294 (7.4) 
.255 (6.5) 
248 (6.3) 


189 (4.8) 
—| 181 (4.6) 


3° makenn| 


161 (4.1) 
150 (3.8) 


f 


.059 (1.5) 
.051 (1.3) 


014 (.35) pe Zn .020 (.5) 


010 (.25) min. 


.051(1.3) 
.022 (.55) eae) 
.018 (.45) 


.100 (2.54) 
SFH610 





.299 +.047 
(7.62 +1.2) 


SFH611 


Cathode 12 Cr Collector 
Zz 


Anode (2. 13 | Emitter 





Maximum Ratings 


Emitter 
Reverse: Voltage iii: sisi cudceieitid giiivianti imei aed Aner hn benitedlees 6V 
DG Forward Cumnent ;..csacidasind tc uiiiiiniiacadlaiivesdah ae wane! 60 mA 
Surge Forward Current (t$10 HS) oo... cece ceenerenererennerseeerererneeenes 25A 
Total Power Dissipation... ccccccccccceeteeseeessteeeeectentaseseeenenenees 100 mW 
Detector 
Collector-Emitter Voltage ........ cc cccceceneceseceeseeeseeeesssteaeesseneeneesesiseereas 70V 
Emitter-Base Voltage .....:0scniciicsics alias teecins daniestiedbcstascasboctisaaduscsctades 7V 
Collector Current: .2 elvis, acc etecaetiagstee send apap eltetatbe enn ocifosdua dds bee 50 mA 
Collector Current (t <1 MS) oo cect cneeeeeeenteeeteaseeteraenreeeee 100 mA 
Total Power Dissipation .......cccccccccccccetceecssessecssastsesessesersesesseeneees 150 mW 
Package 
Isolation Test Voltage between Emitter and Detector 

referred to Climate DIN 40046, part 2, Nov. 74 oo... eee 5300 VDC 
Creepage Distance ..incuck.aw au tinaewatdiwwele aia 27 mm 
Clearance Distance s i. cccsccrdediiigini tlie aetioscsatetinvan carga 27mm 
Isolation Thickness between Emitter and Detector... eee 20.8 mm 
Comparative Tracking Index per DIN IEC 112/VDE 03038, part 1........... 175 
Isolation Resistance 

Vig=500 V, Ty=25°C oo. cccscesccssccecsesscsescescasecensseseaseseenseesareesanseeaesses 210170 

Vis OOO VT WOON alot wave kcansaa tei nines deuddccAyehasere: 210110 
Storage Temperature Range ......... cece cette etereeenteeee -55°C to +150°C 
Ambient Temperature Range .........cccceeccseetessetsesessene -55°C to +100°C 
Junction Temperature oo... ccc ccc lececcescccnsessseeseesereesssseensassesersaseees 100°C 
Soldering Temperature (max 10 s, Dip Soldering Distance 

to Seating Plane 21.5 MM) oo... ccceeceeecesessnceeseeeetessaenesnreneeeesenees 260°C 
Notes: 


1. Dip soidering minimum clearance from bottom edge of package, 1.5 
mm. Special soldering conditions apply when through-contacted circuit 
boards are used. Request appropriate specification. 
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Characteristics (T,=25°C) 


Emitter Symbol Units Condition 
Forward Voltage Ve 1.25 (<1.65) V Ip=60 MA 
Breakdown Voltage Ver (26) V IR=10 pA 

Reverse Current Ip 0.01 (<10) pA Va=6 V 
Capacitance Co 25 pF Vp=0 V, f=1 MHz 
Thermal Resistance Rrua 750 KW 

Detector 

Capacitance Cog 6.8 pF Vce=5 V, f=1 MHz 
Thermal Resistance Rina 500 KW 

Package 

Collector-Emitter Saturation VoltageVcgsgaq —«0.25 ($0.4) V lp=10 MA, Ip=2.5 MA 
Coupling Capacitance Co 0.2 pF 


Current Transfer Ratio (I-/lp at Vop=5 V) and Collector-Emitter 
Leakage Current by dash number 


ea 


SWITCHING TIMES 
Linear Operation (without saturation) 


















Iclle (le=10 MA) 
Io/le (le=1 mA) 


Collector-Emitter 
Leakage Current 
(Vog=10 V) (Iceo) 








Optocouplers 
(Optoisolators) 





Ip=10 mA, Voc=5 V, Ta=25°C 







IF RL=75Q 
— fa C 
3 “hs sme ? Vec=5 Vv 
Cc 





Load Resistance 
Turn-On Time 
Rise Time 
Turn-Off Time 
Fall Time 
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Cut-Off Frequency 


Switching Operation (with saturation) 
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SFH 610/61 1/615 
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Figure 1. Current transfer ratio oye 2. Output characteristics _ 


(typ.) versus temperature (typ) .) Collector current versus 
(1,=10 mA, V,,=5 V) Cr, lector-emitter voltage 
=25°C) 
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Figure 4. Transistor capacitace 
(typ.) versus collector-emitter 
voltage (T,=25°C, f=1 MHz) 
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Figure 5. Permissible pulse handling 
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Figure 7. Permissible diode 
forward current versus ambient 
temperature 
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capability. Forward current versus pulse 
width (Pulse cycle D=parameter, T,=25°C) 


Figure 3. Diode forward voltage 


(typ.) versus forward current 
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Figure 6. Permissible power 
dissipation versus ambient 
temperature 
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SFH 610/611/615 


SIEMENS 


FEATURES 


* Current Transfer Ratios: 

SFH 617G-1, 40-80% 

SFH 617G-2, 63-125% 

SFH 617G-3, 100-200% 

SFH 617G-4, 160-320% 

Creepage Distances and Clearances 
per VDE 0110 

insulation Thickness 20.8 mm 
Creepage Distance >8 mm 

High Common-Mode Rejection 
Underwriters Lab File #1409 

Fulfills VDE Standards: 0804/0805/0806/0860 
VDE #0884 Available with Option 1 


DESCRIPTION 


The SFH 617G line isolating optocoupler has been 
designed for especially demanding applications. 
The reflective coupler without base connection and 
a 0.80 mm separation between electrically conduct- 
ing parts results in an excellent high-voltage safety. 
Despite the small size of the package, modified 
pins ensure a creepage distance of 8 mm. The pins 
have been bent up to a spacing of 0.4", which also 
maintains a creepage distance 28 mm on the PC 
board for use in circuits requiring safe electrical 
isolation in accordance with protection class 11. 


Maximum Ratings 


Emitter 

Reverse Voltage cece cetccnscnecceensereseersesseeseeeneey 6V 
DC Forward Current ......cccccccccecccecsecceesseeensessseeeren 60 mA 
Surge Forward Current (t£10 MS) oo. c eee eeeeeees 25A 
Total Power Dissipation .....000000ccc cece ceeeeeeeeees 100 mW 
Detector 

Collector-Emitter Voltage 0.00. cc ec teecteeenees 70V 
Emitter-Base Voltage oo... cc cccceecceseeseeteeseteeteeteeenees 7V 
Collector Current .....cc cc ccccccccee cere ceeeeressseeeercenaeeeees 50 mA 
Collector Current (t$1 MS) oo... eect erento 100 mA 
Total Power Dissipation .......0...cccccccecceeseeeeeeseees 150 mW 
Package 


Isolation Test Voltage between Emitter and 
Detector referred to Climate DIN 40046, 


part 2, NOV. 74 iceccccccsseesetsessssessssneeseenes 5300 VDC 
Creepage DIStance oo... cee eeeeecrertereeeees 28.0 mm 
Clearance Distance 0.0... ccececseettseeees 28.0 mm 
insulation Thickness between Emitter 

and Detector oo... eee 20.8 MM 
Comparative Tracking Index per 

DIN IEC 112/VDE0303, part 1 oo. eee 175 
Isolation Resistance 

Vig=500 V, Tys25°C coceccccccccccsccesesssseeecsuesereesen 1012.9 

Vig= S00 VTS OOPS: sc ccrscsacstsepaaeseisina lussarircatecrate 10'tO 
Storage Temperature Range ................5. —-55°C to +150°C 
Operating Temperature Range ................ ~55°C to +100°C 
Junction Temperature .....0.0cc ccc ccccseeseecssesnenees 100°C 
Soldering Temperature (max. 10 s, dip soldering: 

distance to seating plane>1.5 mm) ............ee 260°C 


SFH617G 


5.3 kV TRIOS®* OPTOCOUPLER 


Package Dimensions in Inches (mm) 


307 (7.8) 
291 (7.4) 
255 (6 Sl 


.189 (4.8) 
—! 181 (4.6) 


3° max~-e| 


161 (4.1) 
150 (3.8) 


141 (3.6) 020 (.5) 
014 (35) 3 020 (. 
010 (.25) = v min. 


.051(1.3) 
022 (.55) sean ade 
018 (.45) 


100 (2.54) 





Characteristics (T ,;=25°C) 


Symbol Unit Condition 
Emitter 
Forward Voltage Ve 1.25 ($1.65) V Ip=60 MA 
Breakdown Voltage Ver 26 V IR=10 pA 
Reverse Current Ip 0.01 (210) pA Vp=6 V 
Capacitance Co 25 pF VR=0 V 
f=1 MHz 
Thermal Resistance RtHJamb 750 KW 
Detector 
Capacitance Cog 6.8 pF Voe=5 V 
f=1 MHz 
Thermal Resistance RtHJamb 500 K/W 
Package 
Collector-Emitter 
Saturation Voltage VCESAT 0.25 (<0.4) V lp=10 mA 
Ic=2.5mA 
Coupling Capacitance Ce 0.2 pF 


Notes: 

1. Dip soldering minimum clearance from bottom edge of package, 1.5 
mm. Special soldering conditions apply when through-contacted 
circuit boards are used. Request appropriate specification. 


*TRansparent lOn Shield 
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Optocouplers 
(Optoisolators) 





Current Transfer Ratio and Collector-Emitter Leakage Current 
by dash number 








Pa a 


40-80 eo 125 | 100-200] 160-320 
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Linear Operation (without saturation) 






I./l, at V.g=5 V 
(1.=10 mA) 


I Jl, at Voe=5 V 
(I-=1 mA) 
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|=10 mA, V..=5 V, T,=25°C 









Load Resistance 
Turn-On Time 
Rise Time 
Turn-Off Time 
Fall Time 


Switching Operation (with saturation) 
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Figure 1. Current transfer ratio (typ.) 
vs. temperature 
(I,=10 mA, V,,=5 V) 
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Figure 2. Output characteristics (typ.) 


Collector current vs. collector- 
emitter voltage (T,=25°C) 
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Figure 3. Diode forward voltage (typ.) 
Forward voltage vs. forward current 
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SFH 617G 


Figure 4. Transistor capacitance (typ.) 


Capacitance versus collector- 
emitter voltage (T,=25°C, f=1 MHz) 
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Figure 7. Diode—Permissible forward 
current versus ambient temperature 





Figure 5. Permissible pulse Figure 6. Permissible power 
handling capability. Forward current dissipation for transistor and diode 
versus pulse width versus ambient temperature 


(Pulse duty factor D=parameter, T,=25°C) 
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Optocouplers 


(Opteisolators) 





SIEMENS 


FEATURES 


Very High CTR at I-=1 mA, Vce=0.5 V 

— SFH618-2, 63-125% 

— SFH618-3, 100-200% 

~ SFH618-4, 160-320% 

— SFH618-5, 250-500% 

Specified Minimum CTR at 1-=0.5 mA, 
Vog=1.5 V: = 32% (typ. 120%) 

Good CTR Linearity Depending on Forward 
Current 

Low CTR Degradation 


High Collector-Emitter-Voltage Vogo=55 V 
Withstand Test Voltage: 5300 V 
Low Current Input 


Low Coupling Capacitance 

High Common Mode Transient Immunity 
Phototransistor Optocoupler in 4 Pin DIP 
Package 

End-stackable, .100" (2.54 mm) Spacing 
Applications 

- Telecom 

— Industrial Controls 

— Battery Powered Equipment 

— Office Machines 

VDE #0884 Available with Option 1 


DESCRIPTION 


The SFH 618 is an optical coupler with a AlGaAs 
infrared LED and a silicon NPN phototransistor. 


*TRIOS® — TRansparent On Shield 





SFH 618 


PHOTOTRANSISTOR, 5.3 KV, TRIOS*® 
LOW CURRENT INPUT 
~ OPTOCOUPLER 


Preliminary Data Sheet 


Package Dimensions in Inches (mm) 
g___-307 (7.8)_ ps 
291 (7,4) 


__.265 (6.5) 
248 am 


.189 (4.8) 
—) 181 (4.6) 


3° max-o| 
= 


059 (1.5) 
051 (1.3) 


1614 (4.1) 
.150 (3.8) 


ae 
; 141 (3.6) 
Ws - 014(35) “490 aides 1) na 
010 (.25) : 


.051(1.3) 
.022 (.55) Oe ea 
.018 (.45) 


.100 (2.54) 


299 +.047 
(7.62 +1.2) 


Maximum Ratings (T,=25°C) 


Emitter 
Reverse Voltages cncin cide nine siete alee heel leeie .6V 
DG: Forward! Currents. 2. isete hy eal) Mastiidalad cape eececea is 50 mA 
Surge Forward Current (tpS10 US) oo... cece ceseenteeteeees 2.5A 
Total Power Dissipation ........0000c0c cc ccceccccseteeeretteeseeeeees 70 mW 
Detector 
Collector-Emitter Voltage oo... cece cceeeceeeeeetecseeeeneeeneens 55V 
Emitter-Collector Voltage 0.0... cece eececeeeeeeceeeeteeeneeneereenans 7V 
Collector Current cscs. ccs scscccetsevdcctscvesdeesevancusvieiavdccesecsedeeines 50 mA 
Surge Collector Current (toS$10 MS)... ccc eeteceereeee 100 mA 
Total Power Dissipation ...0..0...0cccccccccccecsssccceseesceetsseeeenes 150 mW 
Package 
Isolation Test Voltage (between emitter and detector 

referred to climate DIN 40046 part 2 Nov. 74) ......... 5300 VDC 
Insulation Resistance 

MS BOO RV Tae ce Sioa No cedete Sia Metter aesenticecsucten 21012 O 

Vio=500 V, Ty= 100°C doit Maki h go Mahan han iimeain as 210110 
Creepage DIStANCe eee ceeeeceeceseecereeeeeensenseteesesseeaesnees 7mm 
Clearance: Distance as.2 ciccearecsssestet eset teenie deveu tens Sesteaee 7mm 
Isolation Distance, Emitter to Detector oes 20.8 mm 
Comparative Tracking Index 

(per DIN IEC 112MV/DE 0308, part 1)... eceeceeeeeneneee 175 
Storage Temperature Range ........... cece eee —55°C to + 150°C 
Operating Temperature Range ........... cee -55°C to +100°C 
Junction Temperature ooo... cece ccecceeececctsecessseeeseretesneaes 100°C 


Soldering Temperature 
(max. 10 sec., dip soldering: distance solder 
joint/case bottom > 1.5 MM) ...... ieee ceceeeteteceeceeeeeees 260°C 


Notes: 

1. Dip soldering minimum clearance from bottom edge of package, 
1.5 mm. Special soldering conditions apply when through-contacted 
circuit boards are used. Request appropriate specification. 
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Characteristics (T,=25°C) 





Symbol Typ. Unit Condition 
Emitter 
Forward Voltage Ve 1.1 (¢ 1.5) V {p=5 mA 
Reverse Voltage Ve 26 V Ip=10 pA 
Reverse Current Ip 0.01 (< 10) pA Va=6 V 
Capacitance Co 25 pF Va=0 V, f=1 MHz 
Thermal Resistance Ringa 750 KW 
Detector 
Collector-Emitter 
Voltage VcEo 255 V Iop=10 pA 
Emitter-Collector 
Voltage Veco 2 7 V lec=10 pA 
Capacitance Coe 7 pF Vee = 5 V, f = 1 MHz 
Thermal Resistance Ringa 500 KW 
Package 
Coupling-Capacitance Co 0.25 pF 
Coupling Transfer Ratio 
SFH 618-2 \o/le 63-125 % Ip=1 mA, Voe=0.5 V 
75 (2 32) % Ip=0.5 mA, Voe=1 5 V 
SFH 618-3 Ich 100-200 % lp=1 mA, Vog=0.5 Vv 
120 (2 50) % lp=0.5 mA, Voee=1 5V 
SFH 618-4 lo/le 160-320 % Ip=1 MA, Vog=0.5 V 
200 (> 80) % |p=0.5 mA, Voe=1 5 V 
SFH 618-5 lo/lg 250-500 % Ip=1 mA, Vog=0.5 Vv 
Collector-Emitter BS 
Saturation Voltage 82 
SFH 618-2 VoEsat 0.25 (< 0.4) V loe=0.32 mA, lp=1 mA ee 
SFH 618-3 Vcesat 0.25 (s 0.4) V Io=0.5 mA, |lp=1 mA = 
SFH 618-4 Vegene 0.25 (< 0.4) V I¢=0.8 MA, Ip=1 mA 
SFH 618-5 VcEsat 0.25 (< 0.4) V Ic=1 .25mA, Ip=1 mA 
Collector-Emitter 
Leakage Current lceo 10 (< 200) nA Vce=10 V 


Switching Times Measurement-Test Circuit and Waveforms 


Veo =5V INPUTO _J 96 ie 


feo! -+ ancien | 
INPUT Ri oan] 
an Vout “ lepopt fi 
y OUTPUT 0 
10% 


50% - — 





SFH 618 
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Figure 1. Current transfer ratio (typ.) 
Vo_=0.5 V, CTR=f(Ta) 
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Figure 4. Diode forward voltage 
Ip=1 mA, Ve=f(Ta) 
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Figure 7. Permissible forward 
current diode |-=f(T,) 
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Figure 2. Current transfer ratio (typ.) 


Voe=1 5 V, CTR=f(Ta) 
280 





Figure 5. Transistor capacitance 
Ta=25°C, f=1 MHz, Coe“tVoe) 
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Figure 8, Permissible power 
dissipation Pyo7=f(T,) 
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Figure 3. Diode forward voltage 
Ta=25°C, Ve=f(le) 





Figure 6, Output characteristics 
Ta=25°C, ce=f(Vce, lr) 
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Figure 9. Switching times (typ.) 

Ta=28°C, lp=1 mA, Voc=5 V 
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SFH 618 


SIEMENS SFH 620 


5.3 kV TRIOS® OPTOCOUPLER 
AC VOLTAGE INPUT 





FEATURES Package Dimensions in Inches (mm) 
* High Current Transfer Ratios 
at 10 mA: 40-320% — Ha 189 (4.8) 
at 1 mA: 45% typical (>13) sae GB —*| .181 (4.6) 
* Low CTR Degradation 248 (6.3) ~ S* maxeel a 
* Good CTR Linearity Depending on Forward 161 (4.1) 
Current 089 (1.5) 150 (3.8) 
* Withstand Test Voltage, 5300 VACamus 051 (1.3) t ; 
od High Collector-Emitter Voltage, VeE0=70 V 141 (3.6) 
020(.5 
* Low Saturation Voltage aX. aes 122 (3.1) ia 


043 (1.1) 


* Fast Switching Times 

* Field-Effect Stable by TRIOS* 299 +.047__ 022 (55) ||| 

* Temperature Stable (Eee 122) cere 100 (2.54) 
* Low Coupling Capacitance 

® End-Stackable, 0.100" (2.54 mm) Spacing 


* High Common-Mode Interference Immunity 
(Unconnected Base) 


* VDE #0884 Available with Option 1 


ia f 051(1.3) 





Optocouplers 
{Optoisolators) 





DESCRIPTION Maximum Ratings 
The SFH 620 is a DIP-4 optocoupler which has Emitter 
two bidirectional infrared emitters. This enables DG Forward Current is cinsistes:scses seeciise Wis deasoagioad tv aaisecnetioaseeisesene +60 mA 
the transmission of AC voltage signals while the Surge Forward Current (S10 WS) ose eee tteecceeeee te ineecest is +2.5A 
circuits are electrically isolated. Total Power Dissipation oo... seseecscsnetseseeresereenecrtesseeseesans 100 mW 
High isolation test voltage and high current Detector 
transfer ratios characterize this reflective-mode Collector-Emitter Voltage ......... esc teeecececseeresscsecserreeeeneeenneseneenteaen 10 
device. Emitter-Collector Voltage ......cccc ccc ecececeteneseeneeteeieeeereeeeee 7V 
Collector: Current! x cs.c2cctvalecdassretiteschateiedeeneeiddvacuaccuareedtetw@layiorl 50 mA 
Collector Current (t SV MS) cccccsccccsdcscecscsces scsodecdaccocssastees otedaeedacverts 100 mA 
Total Power Dissipation ........0.c.cccccccccecceseeceseeeeseseecessessaseneeeceesas 150 mW 
Package 
Isolation Test Voltage between Emitter and Detector 
referred to Climate DIN 40046, part 2, Nov. 74.0... 5300 VDC 
Créepage: Distance: :s. eisnciehaciiid ah pieyeate nie eer nee tes 27 mm 
Clearance Distance 0.0... ec cesreeeceeeeqeeeeeeseecae seas seseneetesaesaesseeeea 27mm 
isolation Thickness between Emitter and Detector......0...0... ee 20.8 mm 
Comparative Tracking Index per DIN IEC 112/VDE 0303, part 1........... 175 
Isolation Resistance 
Vio=500 Wel REO ues Ah etd ote clon eens vantnea satis the coronene eats 21017 Q 
Vig=500 Mi, Mp =A OOPS mssscctsaettihcenspiectaneletarncaavind vinauisyoaeoondaned 210110 
Storage Temperature Range ......... ccc ceeenteneeteetensenes -58°C to +150°C 
Ambient Temperature Range ..........cccccecseeeteeeeeteneeeseenee —55°C to +100°C 
JUNCTION TEMP OLatUre .vi.scccccccccsssssicssieacasscacscvasacecseassdsisaacaneduteaadevacnsee 100°C 
Soldering Temperature (max. 10 s, dip soldering distance: 
to seating plane 21.5 MIM) ooo... eceeceecneeeeeeteneeseeteeeaeeneeeaees 260°C 
Notes: 


1. Dip soldering minimum clearance from bottom edge of package, 1.5 
mm. Special soldering conditions apply when through-contacted circuit 
boards are used. Request appropriate specification. 


*TRansparent lOn Shield 
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Characteristics (T,=25°C) 


Emitter Symbol Units Condition 
Forward Voltage Ve +£1.25(<1.65) V lp=t60 mA 
Capacitance Cy 50 pF Va=0 V, f=1 MHz 
Thermal Resistance Rrra 750 KW 

Detector 

Capacitance Coe 6.8 pF Voe=5 V, f=1 MHz 
Thermal Resistance RrHua 500 

Package 

Collector-Emitter Saturation Voltage Vogsay 0.25 ($0.4) V Ir=10 mA, Io=2.5 mA 
Coupling Capacitance Co 0.2 pF 

Note: 


1. Still air, coupler soldered to PCB or base. 


Current Transfer Ratio (Ic¢/I- at Voe=5 V) and 
Collector-Emitter Leakage Current by dash number 


Re ee ee 


40-125 | 63-200 | 100-320 




















Iofle (lp=+t 10 mA) 
lolly (Ie=t 1 mA) 


Collector-Emitter 
Leakage Current 
(Vce=10 V) (logo) 






SWITCHING TIMES 
Linear Operation (without saturation) 






Load Resistance 
Turn-On Time 
Rise Time 
Turn-Off Time 
Fall Time 





Cut-Off Frequency 
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SFH 620 


Figure 1. Current transfer ratio (typ.) Figure 2. Output characteristics (typ.) 


versus temperature Collector current versus 
(Ip=10 MA, Voe=5 V) collector-emitter voltage (T,=25°C) 
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Figure 4. Transistor capacitace Figure 5. Permissible pulse handling 
(typ.) versus collector-emitter capability. Forward current versus 
voltage (T,=25°C, f=1 MHz) pulse width 

(Pulse cycle D=parameter, T,=25°C) 
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Figure 7. Permissible diode forward 
current versus ambient temperature 
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Figure 3. Diode forward voltage 


(typ.) versus forward current 
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Figure 6. Permissible power 
dissipation versus ambient 
temperature 
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SFH 620 


Optocouplers 


(Optcisolators) 





SIEMENS 


FEATURES 


Very High CTR at I-=1 mA 

SFH628-2, 63-200% 

SFH628-3, 100-320% 

SFH628-4, 160-500% 

Specified Minimum CTR at 1-=0.5 mA, 
Vege=1.5 V: = 50% (typ. 160%) 

Good CTR Linearity with Forward Current 
Low CTR Degradation 


High Collector-Emitter Voltage Vog¢9=55 V 
Withstand Test Voltage: 5300 V 

AC-Input with Two Bidirectional 
GaAs-IR-Emitters 


Low Coupling Capacitance 
High Common Mode Transient Immunity 
¢ Phototransistor Optocoupler in 4 Pin DIP 
Package 
* End-stackable, 0.100" (2.54 mm) Spacing 
* Applications . 
— Telecom 
~ Industrial Controls 
- Line Monitoring 
© VDE #0884 Available with Option 1 


DESCRIPTION 


The SFH 628 is an optical coupler with two GaAs 
infrared LEDs and a silicon NPN phototransistor. 
Signal information, including a DC level, can be 
transmitted by the device while maintaining a high 
degree of electrical tsolation between input and 
output. 


*TRansparent lOn Shield 





SFH 628 


PHOTOTRANSISTOR, 5.3 KV, TRIOS** 
LOW CURRENT, AC INPUT 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


. .307 (7.8) 
.291 (7.4) 


255 (6.5) 


189 (4.8) 
—>| 181 (4.6) 


248 (6.3) >| 3° maxre| 


.161 (4.1) 
.160 (3.8) 


t 








141 (3.6) : 
.014 (.35) .020 (.5) 
.010 (.28) esaerase. min. 


f 051(1.3) 
043 (1.1) 
299 +.047 


022 (.55) 
Ge 
(7.62 +1.2) 


018 (.45 
oa 100 (2.54) 


Anode/ 
Cathode 


Cathode/ 
Anode 


Maximum Ratings (T ,=25°C) 


Emitter 
DE Forward? CUrrer it's ise. cscs dectosantereeetheocisincicinsadlvdaattcectittceseed! +50 mA 
Surge Forward Current (tO S10 US) oo. cceccce cere cectetetecnenenaes 25A 
Total Power Dissipation at 25°C ooo. ccceccsccesescsseserseteeeeeeneees 70 mW 
Detector 
Collector-Emitter Voltage 0.0.0... cceecccececseeeceeeetseereseneeetnettessteneees 55V 
Emitter-Collector Voltage oo... ccc eeccccecsenreeereeeeennerenesseenteneeeneaes 7V 
Collector Current) sisi icceccsSepeseven ck avdeadeeteas aeaddtod Gasset 50 MA 
Surge Collector Current, logy (tp S10 MS) oe eee cteteneeees 100 mA 
Total Power Dissipation at 25°C oo... cccccccsecstececeseseesereeeeeen es 150 mW 
Package 
Isolation Test Voltage between Emitter and Detector 

referred to‘Climate DIN 40046 part 2 Nov. 74) oe 5300 VDC 
Insulation Resistance 

ViG=OOO'V 1 p=25°C aisha, acento aia Aided eats 21017 Q 

Vin =b00Vs Tp =100°C 4 sseiican dest dtinnhauntadannianiease 2101 Q 
Creepage Distance occ ecceseersercneetecenssteesnssenecserereniesnesaeenecegs 7mm 
Clearance Distance o.oo... ccccccsecescerecenecneecteseeesseaessssaeneeserens 7mm 
Comparative Tracking Index 

per DIN IEC 112/VDE 0303, part 1 occ icceesseeeeeesescreereeee 175 
Storage Temperature Range ........ cc ccseccssereeeeestseeeees —55°C to +150°C 
Operating Temperature Range ........ ec ccccceseeteteeneeees -55°C to +100°C 
Junction Temperature scuivce cvs. ceschataudeddblavaetsaardeentet uate 100°C 
Soldering Temperature (max. 10 sec., dip soldering: 

distance to seating plane >1.5 MM) 0.0... ceenceteeeetteeeeenees 260°C 
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Characteristics (T,=25°C, if not otherwise specified) 


Symbol Typ. Unit Condition 
Emitter 
Forward Voltage Ve +1.1 (s 1.5) V lp=t5 mA 
Capacitance Co 45 pF Vp_=0 V, f=1 MHz 
Thermal Resistance Ringa 750 K/W 
Detector 
Collector-Emitter 
Voltage VcEo 255 Vv log= 10 pA 
Emitter-Collector 
Voltage Veco 27 Vv lec=10 pA 
Capacitance Coe 7 pF Voe=5 V, f=1 MHz 
Thermal Resistance Ringa 500 KW 
Package 
Coupling-Capacitance Cc 0.25 pF 
Coupling Transfer Ratio 
SFH 628-2 Ic/le 63-200 % le= +1 MA, Veg=0.5 V 
100 (2 32) % Ip= +0.5 mA, Vog=1.5 V 
SFH 628-3 lo/le 100-320 % Ie= £1 MA, Vog=0.5 V 
160 (2 50) % lp= +0.5 mA, Voge =1.5 V 
SFH 628-4 Ic 160-500 % |p= +1 mA, Vog=0.5 Vv 
250 (2 80) % Ip= +0.5 mA, Vog=1 5 Vv 


Collector-Emitter 
Saturation Voltage 


SFH 628-2 Vesa 0.25(s0.4)  ~-V lo=0.5 mA, Ip=t1 mA 
SFH 628-3 Veesat «0.25 ($0.4) WV I¢=0.8 MA, Ip=t1 mA 


+l, 





47Q 
Switching Times, Typical 
Vec=5 V, Io=2 mA, R,=100 Q, T,=25°C 
Turn-On Time 


Rise Time 


Turn-Off Time 
Fall Time 
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SFH 628 
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Figure 1. Current transfer ratio (typ.) 
Vog=0.5 V, CT=f(Ta) 





Figure 4. Diode forward voltage 
[p= 1 mA, Ve=f(T a) 
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Figure 7. Permissible loss diode 
le=f(T) 








Figure 2. Current transfer ratio (typ.) 
Voe=1 5 V, CT=f(T,) 
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Figure 5. Tansistor capacitance 
Ta=25°C, f=1 MHz, Seance 
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Figure 8. Permissible power 
dissipation P,oy=f(T,) 
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Figure 3. Diode forward voltage 
Ta=25°C , Verte \f)- 





Figure 6. Output characteristics 
Ta=25°C, Ice=f(Vee, +lr) 
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Figure 9. Switching times (typ.) 
Ta=25° C, Ip= +4 mA, Vec=5 V 
Bh t » lott: t= (RY 
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SFH 628 


SIEMENS 


FEATURES 


CTR at Ip=10 mA, Vog=10 V 
SFH640-1, 40-80% 
SFH640-2, 63-125% 
SFH640-3*, 100-200% 


Good CTR Linearity with Forward Current 
© Low CTR Degradation 


® Very High Collector-Emitter Breakdown 
Voltage, BVceR=300 V 

Withstand Test Voltage: 5300 VDC 

Low Coupling Capacitance 

High Common Mode Transient Immunity 
Phototransistor Optocoupler 

6 Pin DIP Package with Base Connection 
Field Effect Stable: TRIOS* 

Options Available 

~ Option 1: Tested per VDE #0884 

— Option 6: Lead Bend, VDE #0805/0806 
— Option 7: SMD Lead Bend 
Underwriters Lab File #E52744 


DESCRIPTION 

The SFH 640 is an optocoupler with very high 

BV cer, a Minimum of 300 volts. It is intended for 
telecommunications applications or any DC 
application requiring a high blocking voltage. The 
SFH640 is a “better than” replacement for H11D1. 


*Supplies from this group can't always be guranteed due 
to unforseeable yield spread. 
*TRIOS-TRansparent lOn Shield 


SFH 640 


PHOTOTRANSISTOR 
5.3 KV TRIOS® HIGH BV,,, VOLTAGE 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


335 (8.50). | 
.343 (8.70) 


4.300 (7.62)__»| 
typ. 


! 
18° typ. 
ai sf .114 (2.90) 


031 i 80) 010 (.25) typ. 180 (3.30) 


min. 
018 (0.45) ol --ssesg “| 300 (7.62) fi 


.022 (0.55) 347 (8.82) 


100 (2.54) typ. 





Maximum Ratings (T,=25°C) 


Emitter 
Reverse Voltage ...c.cccevcsecevscocnitensaas ches cusses sapedisccivenactpeaenaweatpucascitans 6V 
DG Forward Current:..... cic iviiiadinsen sae aaa tag isheci cua ivnes 60 mA 
Surge Forward Current (tp$10 US) oo. c ec csceececeeeeeeeeeeeeseeaeenees 2.5A 
Total Power Dissipation ........0..0...::cccceceesecsceeceeeeesteeennerentetenenes 100 mW 
Detector 
Collector-Emitter Voltage .......cccccccececsessesectectecseesescssestecssessesneeees 300 V 
Collector-Base Voltage oo... ccc cs enseseeesrerseeeescsseecnensesereenaneneee 300 V 
Emitter-Base Voltage ..... ec ccceeeeereeeceteeensereeneetesteersesseseareeeents 7V 
Collector Current:.....3.:ccveidases ne eit arated eneatis 100 mA 
Total Power Dissipation ...........cccccccccccseccsecestseeseccseesseeenesenseee 300 mW 
Package 
Withstand Test Voltage between Emitter and Detector 

referred to Climate DIN 40046 part 2 Nov. 74 oo... 5300 VDC 
insulation Resistance 

Vig=500V5 Th =25°C odin ecsian ako ddatentgee dann foals 21012 Q 

Vio=500 V, Ta=100°C OPIPPTT PTT PU PTC rereerery ere ree rire yee sire rr eer ere eerie etre) 21011 Q 
Insulation Thickness between Emitter and Detector........0...0... 20.4 mm 
Creepage Distance ........csecssssesseeseeseseecessecesseeseevceeeasenessasesensoeteas 27 mm 
Clearance Distance «......:.2.c...scce iaccisaviteieeced deed cing et ssaesibeees stadontees 27 mm 
Comparative Tracking Index per DIN IEC 112/VDE 0303, part1)....... 175 
Storage Temperature Range 0.0... cece eee tsetees -55°C to +150°C 
Operating Temperature Range ............:ecceceseereeeeneeee -§5°C to +100°C 
JURCtION Temperatures ieccic.. seco cede edohstesesciecalescansiedasanacerwanceatcaa es 100°C 
Soldering Temperature (max. 10 sec., dip soldering: 

distance to seating plane 21.5 MM) cee cetereeteeeeeetnees 260°C 
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Optocouplers 
(Optoisolators) 





Characteristics (T,,=25°C, unless otherwise specified) 


| ___[Symbot] Min. | typ. [Max.| Unit | Condition 
‘- 

Vp 

Ip 

Co 


Emitter Nes = 
Forward Voltage : 1.5 “| [-=10 mA 
Ip= 10 pA 
01 }10 Va=6 V 
Va=0 V, f=1 MHz 
log=1 mA, Ree=1 MQ 
leg=10 pA 
7 Vog=10 V, f=1 MHz 
8 Vcop=10 V, f=1 MHz 
38 Veg=5 V, f=1 MHz 
250 






Reverse Voltage 
Reverse Current 
Capacitance 
Thermal Resistance 











Detector 

Voltage 
Collector-Emitter — 
Emitter-Base 

Capacitance 





ese) 







Thermal Resistance 


Package 
Coupling Capacitance } Co 0.6 pF 
Coupling Transfer Ratio 
SFH640-1 Ic/le | 40 80 | % Ie=10 MA, Vog=10 V 
13 30 [p=1 mA, Vce= 10V 
SFH640-2 Iclle | 63 125 | % Ie=10 MA, Vog=10 V 
22 | 45 Ie=1 MA, Vog=10 V 
SFH640-3 Io/le | 100 200 | % le=10 MA, Vog=10 V 
34 70 Ip=1 mA, Voe=10 Vv 
Saturation Voltage 
Collector-Emitter 
SFH640-1 VeEsat 0.25 0.4 Vv |p=10 mA, Ic=2 mA 
SFH640-2 Veesat 0,25 104 |V Ie=10 mA, Io=3.2 mA 
SFH640-3 Veesat 0.25 0.4 V lp=10 mA, Ic=5 mA 
Leakage Current 
Collector-Emitter Icer 1 100 | nA | Vog=200 V, Reg=1 MQ 


Switching Times Measurement —Test Circuit and Waveform 
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Switching Times (Typical) 


lo=2 mA (to adjust by le), R,=100 Q, Ta=25°C, Voc=10 Vv 






Description 







Turn-On Time 
Rise Time 
Turn-Off Time 
Fall Time 
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SFH 640 


Spo io (typ.) le forward voltage Figure 3. Output characteristics 
=) %, a biel oF eelel ie anh [p= =10mA an ) ifs it ae: a) (typ.) Ta=25°C, Ice=f(Vece, Ip) 
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Fig Output characteristics (typ.) Figu capac on e 6. Collector-emitter leakage 
Ta ae =f(Voe 1) ft) T, “25 ie Cor ae e) current (typ.) Ir 30; gz =1 MW, 
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VegV—> ViplV—> 
Figure 7. Permissible loss diode Figur e 7. Permissible power 


le= (Ta) ssipation Pio7=f(Ta) 
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SFH 6106 
SFH 6116 
SFH 6156 
SFH 6186 
‘SFH 6206 
SFH 6286 


5.3 kV TRIOS® HIGH RELIABILITY 
OPTOCOUPLERS 


SIEMENS 


FEATURES 


* SMD Versions of SFH610, 611, 615, 618, 
620, 628 

® Available on Tape and Reel- 
To Order Use Suffix “T” 


Package Dimensions in Inches (mm) 


175 (4.45) 
“| 190 (4.83) rT 
pin one 








7 aa / . 
.240 (6.10) 
DESCRIPTION 260 (6.60) 
The SFH6106, 6116, 6156, 6186, 6206, 6286 
families of optocouplers are lead bent for 
SMD applications. They are electrically Jelhecpenisiy 
equilvalent to the SFH610, 611, 615, 618, 620, Rey, 
and 628 families of optocouplers. 035 (.89) fe 
045 (1.14 : { 014 022 
CROSS REFERENCE ma 010.018 
Equivalents teoael (0.35 , 0.55) 
(0.25 * 0.48) 
SFH6106-1 SFH610-1 at 
SFH6106-2 SFH6 10-2 Badia 
SFH6106-3 SFH6 10-3 yy 099 (1.0) 
SFH6106-4 SFH610-4 payne ope 
SFH6116-1 SFH611-1 wl be-.034 (.86) typ. 
SFH61 16-2 SFH611-2 
SFH6116-3 SFH611-3 ; 
SFH61 16-4 SFH6 11-4 ; SFH6106 SFH6116 - 
SFH6156-1 SFH615-1 : 
SFH6156-2 SFH615-2 Anode 32CE Emitter Cathode Aas Collector 
SFH61 56-3 SFH6 15-3 F 
SFH6156-4 SFH615-4 Cathode 3] Collector Anode [2] 13 | Emitter 
SFH6186-2 SFH618-2 
SFH6186-3 SFH618-3 
SFH6186-4 SFH618-4 SFH6156 SFHG6206 
Seciees SFH618-5 Anode [1] 14] Collector pacer Collector 
SFH6206-1 SFH620-1 a 
SFH6206-2 SFH620-2 Cathode L2} 13} Emitter vatrodel 2 | 
SFH6206-3 SFH620-3 
SFH6286-2 SFH628-2 
SFH6286-3 SFH628-3 SFH6186 
SFH6286-4 SFH628-4 


*TRIOS—TRansparent !On Shield 


Anode/ 

Anode 1 14] Collector Cathode 
Ki 

Cathode [2] 13} Emitter ‘Ano 
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SIEMENS 


FEATURES 

* Withstand Test Voltage: 5300 VDC 

* TTL Compatible 

* High Bit Rates: 1 Mbit/s 

* High Common-Mode Interference 
immunity 

* Bandwidth 2 MHz 

* Open-Collector Output 

* External Base Wiring Possible 

* Field-Effect Stable by TRIOS* 

* Underwriters Lab File #52744 


¢ @ VDE Approval #0884 (Optional with Option 1, 
add -X001 Suffix) 


DESCRIPTION 


The SFH6135 and SFH6136 optocouplers feature a 
high signal transmission rate and a high isolation 
resistance. They have a GaAlAs infrared emitting 
diode, optically coupled with an integrated 
photodetector which consists of a photodiode and a 
high-speed transistor in a DIP-8 plastic package. 


Signals can be transmitted between two electrically 
separated circuits up to frequencies of 2 MHz. The 
potential difference between the circuits to be 
coupled is not allowed to exceed the maximum 
permissible reference voltages. 


*TRIOS — TRansparent IOn Shield 


SFH6135 
SFH6136 


HIGH-SPEED 5.3 kV TRIOS® 
OPTOCOUPLER 


Package Dimensions in Inches (mm) 


i 388 (9.86) 
400 (10.16) 
048 (1.22) 
052 (1.32) 
—__4 
130 (3.30) 
180(3.81) 


035 (.89) 
040 (1.02) 


lhe — 


{ 
280 (7.11) 
330 (8.38) 


4 
020(.61) 
6a 080 (76) 


014 (38)} | 
Typ I 
016 (41) _, 
020 (51) 


Maximum Ratings 


5 100 (2.54) Typ 008 (.20) 
seisaais 012(.31) 





Emitter 
Reverse. Voltage»... site she Rr ain eae ee SA 3V 
Forward Current ::. 022206 le skis. ae ee eB adtteeeteG eee 25mA 
Peak Forward Current (t =1 ms, duty cycle 50%) ...... eee 50 mA 
Maximum Surge Forward Current (t<1 ys, 300 pulses/s) «00.0... 1A 
Thermal Resistance .........0ccccccccccscccseseseesessrecsessessscsatateasseesseaes 700 KW 
Total Power Dissipation (TaS70°C) o..c cece cere ceecneeeseneene 45 mW 
Detector 
Supply Voltage .s:...c ilies cies eeceeecies daiteeigtnediedusiins -0.5to 15V 
Output Voltage::..3:. cia ieee seuuiauuedeatiad -0.5to 15V 
Emitter-Base Voltage 000.00... ccc cee eteceeetseeeescsascsteeneeeetetseneenrens 5V 
OUlpULCUTTON Taree coe Se A Ee ates hh SES 8 ohe8 8 mA 
Maximum Output Current 0.0.0.0. cceccccecsseccssseccseecesteseeteneseeeenees 16 mA 
Base CuI t os vec etevccavasctiectincnaceosnteain frmnnsteetaacaceeoutase eieauatess 5mA 
Thermal Resistance 00.00... cccccceccecescesessessesceesesesescesecseseceaeeas 300 K/W 
Total Power Dissipation (TyS70°C) ....0.cccccccceceeeceteceneteeenetees 100 mW 
Package 
Isolation Test Voltage (between emitter and 

Getector Climate) oo... cc eccccccssseseceecetsceeecssssecesssecnaerseeneess 5300 VDC 
Pollution Degree (DIN VDE 0110) oo... ci cecccenecsenetecsscrsesesteensseaseasensnes 2 
Creepage Distance ...... ccc cccsesseseeeeteetseserseeeseaes Rursaauntatt desig 27 mm 
CIS ALAN CO ii bieiveas esac cesecsenesda te caeceewnl cotidaaidavt wulsiean acini vunsarnaciseeeses >7 mm 
Comparative Tracking Index per DIN IEC112/VDE 0303 part 1....... 175 
Isolation Resistance 

Vio=500 V, Ty = 25°C PPePree ere eT eee ere ee err eee reeree etree etree rere ee ree eer ere rer 21012 Q 
Vig=500 V; Tg 100°C. 5. cish aescaenvicectinsiiaeostfteeminien, 210119 

Storage Temperature Range ............::cccecccectsectseneeees -55°C to +125°C 
Ambient Temperature Range ...........ccccccccee ete eneeee -5§5°C to +100°C 
Soldering Temperature (max. <10 s. dip soldering 20.5 mm 

distance from Case DOOM) 0.0.0.0... cecccecesecesseesseeseeestseceeesseanens 260°C 
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Characteristics 
(T,=0 to 70°C unless otherwise specified) 


Emitter Symbol Unit Condition 

Forward Voltage Ve 4.5 ($1.7) V Ie=16 MA 

Breakdown Voltage. Var 23 V Ip=10 pA 

Reverse Current lq 0.5 (<10). pA Va=3 V 

Capacitance - Co 125 pF Vp=0 V, f=1 MHz 

Temperature Coefficient 
of Forward Voltage = AV /AT,-1.7 mv/°C Ip=16 mA 

Detector 

Supply Current I-=16 MA, Vo open, 
Logic Low loot 150 pA Vec= 15 V 

Supply Current |-=0 MA, Vo open, 
Logic High loc 0.01 (S1) pA Vec=15 V 

Output Voltage |-=16 mA, 

Output Low Voc=4.5 V 
SFH6135 Vo. —0.1 ($0.4) V lo=1.1 mA 
SFH6136 Vor 0.1 ($0.4) V lo=2.4 mA 

Output Current 
Output High lon 3(s500) nA I-=0 mA, 

Vo=Vec=5.5 Vv 

Output Current Ip=O0 mA 
Output High lon 0.01 (<1) pA Vo=Voc=15 V 

Current Gain Hee 150 Vo=8 V, lo=3 mA 

Package 

Coupling Capacitance 
Input-Output Cig 0.6 pF f=1 MHz 

Current Transfer Ratio Ip=16 MA, Vo=0.4 V, 
SFH6135 CTR 16(27)  % Voc=4.5 V, Ta=25°C 
SFH6136 CTR 35(219) % 

Current Transfer Ratio l-=16 mA, Vo=0.4 V, 
SFH6135 CTR 25 % Voc=4.5 V 
SFH6136 CTR 215 % 

SWITCHING TIMES 


le 














Pulse generator 
Zo=50 2 
t,y=5 ns 
duty cycle 10% 
t<100 ps 










Delay Time (I-=16 MA, Vec=5 V, Ta=25°C) 
High - Low 
SFH6135 (R, =4.1 kQ) tray 
SFH6136 (R, =1.9 kQ) text 
Low - High 
SFH6135 (RL =4.1-kQ) tex, 
SFH6136 (Ry =1.9 kQ) 







0.3 ($1.5) 
0.2 (0.8) 


ps 
us 







0.3 (<1.5) 
0.2 (0.8) 


ps 
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COMMON-MODE INTERFERENCE IMMUNITY 


é Vom : 





_ rt 







B: Ie=16 mA 


Pulse generator 
Zo=50 Q 
t.ty=8 ns 






Common Mode Interference immunity 
(Vem=10 Vp.p. Vec=5 V, Ta=25°C) 


High (le=0 mA) 
SFH6135 (R =4.1 kQ) 
SFH6136 (R,=1.9 kQ) 
Low (lp=16 mA) 

SFH6135 (R.=4. 1 kQ) 
SFH6136 (Ri =1.9 kQ) 













Figure 1. Output characteristics~SFH6135 
Output current versus output voltage 
(T,=25°C, V,.=5 V) 





SFH6135/6136 


Figure 2. Output characteritics—SFH6136 Figure 3. Permissible forward Figure 4. Permissible total power 
Output current versus output voltage current of emitting diode versus dissipation versus ambient 
(Ta=25°C, Vec=5 V) ambient temperature temperature 





*o 20 30 40 50 60 20 80 °C 100 *p W® 2 30 40 50 60 70 80°C 100 
——— Y% —e y, oe i 
Figure 5. Forward current of Figure 6. Small signal transfer Figure 7. Current transfer ratio 
emitting diode versus forward ratio versus forward current (normalized) versus ambient 
voltage (T,=25°C) (Vec=5 V, Ty=25°C) temperature (l-=16 mA, Vo=0.4 V, 


Voc= 5 V, Ta=25°C) 


a we SFH 6135 
wome SFH 6136 


Optocouplers 
(Optoisolators) 





—e I, 
Figure 8. Output current (high) Figure 9. Delay times versus ambient Figure 10. Current transfer ratio 
versus ambient temperature temperature (l-=16 mA, Vcc=5 V, (normalized) versus forward current 
(Vo=Vec=5 V, Ip=0) SFH6135: R,=4.1 kW, (Ip=16 MA, Vo=0.4 V, Vec=5 V, 
SFH6136: R,=1.9 kW) T,=25°C) 

4,2 

% 
SS ee Dees an ss wrcr'? 
Seeeeees tai} 
Ly | | Z| 08 
Ce eG A : 





——~ SFH 6136 
Key 
07° 10°? 10°? A 107 
—_—_ i, 
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SFH6138 
SFH6139 


LOW INPUT CURRENT, HIGH GAIN TRIOS*®* 
OPTOCOUPLER 


SIEMENS 


FEATURES 

® High Current Transfer Ratio, 800% 

* Low Input Current Requirement, 0.5mA 
® High Output Current, 60mA 

¢ Withstand Test Voltage, 5300 VDC 

© TTL Compatible Output, 0.1V V,, 

® High Common Mode Rejection, 500V/1sec. 
* DC to 0.1 Megabit/Sec. Operation 

* Adjustable Bandwidth—Access to Base 

* Standard Molded Dip Plastic Package 

® Underwriters Lab File #£52744 

* Option 1 Available: VDE Approval! #0884 


APPLICATIONS 

* Logic Ground Isolation-TTLTTL, 
TTL/CMOS, CMOS/CMOS, CMOS/TTL 

® EIA RS 232C Line Receiver 

® Low Input Current Line Receiver—Long Lines, 
Party Lines 

* Telephone Ring Detector 


Package Dimensions in Inches (mm) 


248 (6 0) 
2€0 (6 GO) 


he 388 (9 66) 
400 (10.16) 
036 ( 89) 
040 (4.02) —” 


je 048 (1 22) 300 (7.62) 
052 (1 32) Typ 


130 (3.30} 
150 (381) 


fang ihe 


4 .130 (3.30) 
020( $1) 160 (3.81) 


(80 (76) 
- 3° to 4 
008 (.20)_ | ty 


014 (35)|| 5 100(2 4) Typ 
Typ 012 (31) 


| 03 ( 84) Typ 
016 (41) _, 
020 ( 81} 





Maximum Ratings 


: eens Reverse Input Voltage .......... cee cecccceccecceeeceeeeeeseecececuseeceeneeees 5V 

© 117 VAC Line Voltage Status Indication—Low Supply and Output Voltage, Veg (pin 8-5), Vo (pin 6-5) 
Input Power Dissipation SEH 1S ices ue ahacedok coeecho ascites icttta are -0.5to7V 
* Low Power Systems—Ground Isolation SPOTS so 0s ase cacesta ca wieeiy lian eos esas anaes -0.5 to 18V 
Emitter-Base Reverse Voltage (DIN 5-7)... ceeeccseenteeeee 0.5V 
DESCRIPTION Average Input Current oo... cece cccceceeeceereetteeecteeeenneteaees 20 mA 
High common mode transient immunity and very Peak InputCurrentx.descug aoe alten hee uaeane alas, 40 mA 


high current ratio together with 5300 VDC insulation 
are achieved by coupling an LED with an inte- 
grated high gain photon detector in an eight pin 


(50% Duty Cycle-1 ms pulse width) 
Peak Transient Input Current 


< 

dual-in-line package. Separate pins for the photodi- Pao aeata ee 
ode and output stage enable TIL compatible p ! oO p Aone aS SPOT EeeTe reer rere rere eer etree Ha 

saturation voltages with high speed operation. Derate linearly above 25°C, free air temperature at 0.7 mA/ 
Photodarlington operation is achieved by tying the Input Power Dissipation coseneesnectenessesssiscesenensanstennsessecesass 35 mW 
Voc and Vo terminals together. Access to the base Derate linearly above 50%, free air temperature at 0.7 mW/°C 
terminal allows adjustment to the gain bandwidth. Output Power Dissipation: cccccisatsawierstssctasvetvavecansedsons 100 mW 
— ae Derate linearly above 25°C, free air temperature at 0.2 mA/°C 
eee is ideal for eee sats dig Storage Temperature oo... .cccccccccccesscsessesseeseeseene —55°C to +125°C 
el ate Le a east Bich ae crit Operating Temperature ..... eee eeeeeeee rene -55°C to + 100°C 
; Lead Soldering Temperature (t=10 S@C.) cee eee 260°C 


load-in and one unit load-out with a 2.2 KQ pull-up 
resistor. 


The SFH6139 is best suited for low power logic 
applications involving CMOS and low power TTL. A 
400% current transfer ratio with only 0.5 mA.of LED 
current is guaranteed from 0°C to 70°C. 


*TRIOS-TRansparent IlOn Shield 
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Electro-Optical Characteristics (T,=0°C to 70°C, unless otherwise specified) 


Parameter Test Conditions Note 


aF 


















Current Transfer Ratio (CTR) | SFH6138 %% Ip=1.6 MA, Vo=0.4 V, Vec=4.5 V 5,6 

SFH6139 | 400 % Ip=0.5 MA, Vo=0.4 V, Vec=4.5V | 5,6 
500 [p=1 6 mA, Vo=0.4 V, Vec=4.5 Vv 

Logic Low SFH6138 V Ip=1 6 mA, lo=4.8 mA, Vec=4.5 Vv 6 

Output Voltage (VOL) SFH6 139 V Ip=1.6 mA, lo=8 MA, Vec=4.5 V 6 
SFH6139 [p=5 mA, Ilg=15 mA, Vec=4.5 V 
SFH6139 lp=12 mA, lp=24 mA, Voc=4.5 V 

Logic High SFH6138 pA ip=0 MA, Vo=Vec=7 V 6 

Output Current (lox) SFH6139 Ip=O MA, Vo=Vec=18 V 6 


Logic Low Supply 
Current (icct) 


Logic High Supply 
Current (lecu) 
Input Forward Voltage (VF) 


Input Reverse Breakdown 
Voltage (BVpR) 


Temperature Coefficient 
of Forward Voltage 


m . , 
H Ip=0 mA, Vo=OPEN, Vec=1 8V 6 
Ip=1 6 mA, Ta=25°C 


Ip=10 ptA 


mV/°C I=1.6 mA 


f=1 MHz, Ve=0 


45% Relative Humidity, Ta=25°C 
t=5s5, V1.9=5300 VDC 


nel 


ae 
BSN 
— 
NI 


lp=1 6 mA Vo=OPEN, Voec=18 V 6 


| 
= 
@ 


A 
A 
Vv 
Vv 
Input Capacitance (Cin) pF 


Input-Output Insulation 
Leakage Current (I-O) 


Resistance (Input-Output) 
(Rio) 
Capacitance (Input-Output) 






: 
on 





a 
xc 
py ° i 


Switching Specifications (T ,=25°C) 











Parameter 
Propagation Delay Time 


Test Conditions 


Ip=1.6 mA, R,=2.2 KQ 


lp=0.5 mA, R.=4.7 KQ 
[-=12 mA, R,=270 Q 


ps lp=1.6 mA, Rp=2.2 KQ 


Ip=0.5 mA, Ri =4.7 KQ 
le=12 mA, R,_ =270 MAQ 


Ip=0 MA, R, =2.2 KQ 


SFH6139 
Rec=0/Veu=10 Vp-p 
lp=1.6 mA, RL=2.2 KQ 
-500 Vis Roc=O0Vcm=10 Vp-p 
Notes 


1. Derate linearly above 50°C free-air temperature at a rate of 0.4 mA/°C. 

. Derate linearly above 50°C free-air temperature at a rate of 0.7 mW/°C. 

. Derate linearly above 25°C free-air temperature at a rate of 0.7 mA/°C. 

. Derate linearly above 25°C free-air temperature at a rate of 2.0 mW/°C. 

. DC current transfer ratio is defined as the ratio of outpput collector current, lo, to the forward LED input current, I; times 
100%. 

. Pin 7 open. 

. Device considered a two-terminal device: pins 1, 2, 3 and 4 shorted together and pins 5, 6, 7 and 8 shorted together. 

. Using a resistor between pin 5 and 7 will decrease gain and delay time. 

. Common mode transient immunity in logic high level is the maximum tolerable (positive) dV,,/dt on the leading edge of the 
common mode pulse, Vey, to assure that the output will remain in a logic high state (i.e. Va>2.0 V) common mode transient 
immunity in logic low level is the maximum tolerable (negative) dV.,/dt on the trailing edge of the common mode puse 
signal, Voy, to assure that the output will remain in a logic low state (i.e. Vo<0.8 V). 

10. In applications where dv/dt may exceed 50,000 V/s (such as state discharge) a series resistor, Roc should be included to 

protect Ic from destructively high surge currents. The recommended value is Rec=_IV_ kQ. 
0.15 Ie (mA) 
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To Logic Low at Output tPHL 
Propagation Delay Time 







To Logic High at Output tPLH 


Common Mode Transient 
Immunity at Logic 

High Level (CM,,) Output 
Common Mode Transient 
Immunity at Logic 

Low Level (CM,) Ouput 
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Optocoupters 
(Optoisolators) 








Photovoltaic Cells 


Fiber Optic Emitters 




































Maximum | 
; Package miirated Wave- Pin 
Package Outline Part No. Tie Visible ienath 10mA Features 
yP (Color) dig NW 














71% light 
gray Infrared 
plastic 


T134 red Visible (Red) 


SFH752 van (Hyper-Red) 


950 
GaAs ad 


Fiber optic short 
__| distance data trans- 
mission. 
2.2 mm aperture 
holds 1000 micron 
plastic fiber. 
Matches SFH250/V 
or SFH350/V, or 
SFH551/V. 























SFH450V 


Infrared 
SFH452V Gray 
plastic 
amyilar 


connector 
SFH750V housing. | Visible (Red) 


Visible 
SFH752V (Hyper-Red ) 


Fiber Optic Photodetectors 











io ieee 











Photo- aie ia 
Package Outline Part No. st se oe current : aan Features Page 
yp A=660 nm lis 


an T7Saclear PIN Photodiode 
(©) SFH250 plastic 850 Fiber optic short 


distance data 











Vp_=5 V transmission. 
2.2 mm aperture 
Black a 3(21.6) holds 1000 micron | &% 





. lastic fiber. 
plastic P 
SFH250V Bankociok 850 Matches SFH450/ 


pA 
450V, 452V or 
housing. 750,750V. _| 
+ PIN 
T134clear 


5 Phototransistor 
rhe SFH350 plastic Fiber optic short 
| distance data 











Vop=5 V transmission. 


| 2.2 850 2.2 mm aperture 6-8 
0.8 (20.16) holds 1000 micron 
Black mA Cae 
lasti plastic fiber. 
SFH350V : etre Matches SFH450/ 
houisin V, 452V, 750V, or 
9. 4 Z 752NV. 




















T1% 
ae (0) SFH551 ae Integrated 
a Photodetector 


mont 22 NA NA DC coupled trans- 
is impedance ampli- 6-13 
Right fier with TTL com- 


angle patible open 
SFH551V plastic collector output. 
connector 


23 housing. | _ J | 
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Laser Diodes 


: Part 
Package Outline 








Package Type 


Description 

































































































SFH2115 Similar to TO 18 pane energy Cony enter,. « 6-17 
8 diodes connected in series. 
SFH2210 Similar to TO 18, Ternary PIN photodiode. 6-18 
SFH2310 3 pins. GE avalanche photodiode. 6-24 
co 
a SFH2212 | Similar to TO 18 IRED. 6-19 
SS 
SFH2213 Similar to TO 18 Ternary PIN photodiode. 6-20 
T 
Ternary PIN photodiode, FC recep- 6-24 
SFH2215 Hermetically sealed tacle. 
subcomponent simi- , 
lar to TO 18 Low power laserdiode, FC recep 6-34 
SFH4415/I SFH2215-3 pins tacle. [ 
SFH4415/1 | SFH4415~4 pins High power laserdiode, FC recepta- | 4 3¢ 
cle. 
aie Hermetically sealed Destin BN Phelodiods ANI ARSt 6-22 
subcomponent simi- Pe ae 
lar to TO 18, 
ie 3 pins 
SFH2323 Siri aaa with- GE avalanche photodiode, MM fiber 6-25 
SFH2324 yoeneney pigtail. 
Hermetically sealed 
subcomponent simi- Ternary PIN photodiode, SM fiber 6-23 
SFH2249 lar to TO 18 with pigtail. 
flange 
Hermetically sealed 
SFH2325 subcomponent with GE avalanche photodiode, MM fiber 6-26 
SFH2326 central pin, similar to pigtail. 
TO 18, 3 pins 
IRED. 6-27 
SFH4210 Similar to TO 18, 
3 pins 
SFH4212 ‘RED ore. 
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Fiber Optic 
Laser Diode 
Devices 


Laser Diodes 
































































































7 ] 
. Part ate 
Package Outline slambec Package Type bs Description Page 
Hermetically sealed, | 
imil 1 . 
SFH4410 simi arto TO 18, Low power laserdiode. 6-30 
4 pins i 
Hermetically sealed, ' disse ee 
similar to TO 18, CN SRO ae OWN 6-32 
$FH4413 , coaxial package. 
4pins 
Similar to TO 18, 
SFH4423 4pins Low power laserdiode, SM fiber 6-36 
SFH4424 SFH4424-without pigtail 
flange 
oo 
SFH4445 he 
| SFH4446 Hermetically sealed Transceiver optical module 
subcomponents, ((BIDI™) 
SFH4448 similiar to TO 18. : 
SFH4646 
ee ee a sl ee 
vireo Chip on carrier 12 stripe laser array. 6-46 
Hermetically sealed, | 
SFH482201 TO 3 with peltier GaAlAs taser diode, 250 mW. 6-48 
cooler 
; i 
Hermetically sealed, 
peeeee! TO 3 wtih peltier GaAlAs laser diode, 500 mW. 6-50 
cooler 
SFH483401 TO 3 wtih peltier GaAlAs laser diode, 1000 mW with 6-52 
SFH483406 cooler FC receptacle. 
| SFH483401 SFHAB3406 | 
SFH483501 103 40 stripe array, 1.5 W GaAlAs laser- 6-54 
diode. 
SFH484401 Rowtiedion GaAlAs laser, 5 W, 5 x 20 stripe 6-56 
array. 
eile ae aul: ae | 
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Laser Diodes 











Description 
















GaAlAs laserdiode, 5 x 40 stripe 













: Part 
Package Outline reel Package Type 
SFH484501 Row design. 
array. 
TO 220 
SFH487401 
SFH487406 SFH487406-FC con- 


nector (750 mW) 





SFH487501 
SFH487506 


TO 220 
SFH487506-FC con- 
nector (1100 mW) 













GaAlAs laserdiode, 1000 mW. 





GaAlAs laserdiode, 1500 mW. 
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Fiber Optic 
Laser Diode 
Devices 


SIEMENS 


T13%4 SFH250 


PLASTIC CONNECTOR HOUSING SFH250V 


Package Dimensions in Inches (mm) 


SFH250 Surface not flat 


.093 (2.35) 


100 (2.54) | 


Cathode 


177 (4.5) 


071 (1.8) 
047 (1.2) 


FEATURES 
® 2.2 mm Aperture Holds Standard 1000 
Micron Plastic Fiber 
No Fiber Stripping Required 
Fast Switching Time 
Very Good Linearity 
Sensitive in Visible and Near IR Range 
* Molded Microlens for Efficient Coupling 
© SFH250V Only 

— Plastic Connector Housing 


— Mounting Screw Attached to Con- 
nector 


— Interference Free Transmission from 
Light-Tight Housing 

— Transmitter and Receiver Can Be 
Flexibly Positioned 


— No Cross Talk 
- Auto Insertable and Wave Solderable 
~ Supplied in Tubes 
* Applications—SFH250/250V 
— Household Electronics 
— Power Electronics 
— Optical Networks 
— Medical Instruments 
~ Automotive Electronics 
— Light Barriers 





PLASTIC FIBER OPTIC 
PHOTODIODE DETECTOR 


SFH250V 


fy 
138 2.020 
(3.5 2.5) 


157 (4.00) 
118 (3.00) 


.024 (0.60) 
016 (0.40) 


Maximum Ratings 


Operating and Storage Temperature Range (Top, Tsqg) .....--ee —55° to +100°C 
Soldering Temperature (2 mm from case bottom) (Tg) tS5 So. eee 260°C 
Reverse Voltage: (Vp) ei cats. eien ans Gah Reena ah iad ent acon tel 30 V 
Power Dissipation (Prot) Ta=25°C occ cece cece cneee tee cee tseniereneraes 100 mW 
Thermal Resistance (Ripja) .-:scssccseccecsceteteseesesevscseseneseesseesseneesesenserereneens 750 KW 


Characteristics (T,=25°C) 


Parameter Symbol Value Unit 
Maximum Photosensitivity Wavelength  Agmax 850 nm 
Photosensitivity Spectral Range 

(S=10% of Suax) x 400to 1100 = nm 
Dark Current (Va=20 V) lp 1(<10) nA 
Capacitance (Vp=0 V, f=1 MHz, Ey=0 Ix) Co 11 pF 
Rise and Fall Time of Photocurrent 

10% to 90% and 90% to 10% 

(R, =50 Q, Va=30 V, A=880 nm) tp, te 10 ns 
Noise Equivalent Power NEP 2.9 x 10-14 WAHz 
Detection Limit (Vz=20m) D* 3.5 x 1012 emeVHzW 
Photocurrent (Va=5 V, A=950 nm) Ip 3 (21.6) pA 
Open Circuit Voltage() Vo 300 mV 
Temperature Coefficient Ip 

(Vp_=5 V, A=560 to 660 nm) TC, ~0.04 %IK 

(Vp=5 V, 1=830 nm) TC, 0.04 %IK 

(Vpa=5 V, A=950 nm) TC, 0.2 %IK 
Temperature Coefficient V,_ 

(Vpa=5 V, A=560 to 660 nm) TCy -2.6 mV/K 
Note 


1. Photocurrent generated at 10 pW light incidence through plastic 1000 micron fiber 
(distance lens-fiber <O.1 mm. Fiber type ESKA EH4001, fiber face polished.) 


See Appnote 40, 41, 42, 43 for application information. 
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Relative spectral sensitivity Spe, =f(A) 
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Photocurrent Ip/Ipos=f(T a), 
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Coupling efficiency |p, versus 
alignment Ip/lp.x=9)=f(X) 














Dark current In=f(V_), Ta=25°C 





Photocurrent lp=f(®ou7), 
Open circuit voltage Vo=f(Poy7) 
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Power dissipation Pro7=f(T,) 


















SFH250/250V 


Fiber Optic 
Laser Diode 
Devices 


SIEMENS 


T1 3% SFH350 


PLASTIC CONNECTOR HOUSING SFH350V 





Package Dimensions in Inches (mm) 


SFH350 
024 (0.6) 
016 (0.4) 


Surface not flat 


Frame : 
2407) epee 
(2 x 2.54) 


[071 (1.8) 
047 (1.2) 





.992 (25.2) 
953 (24.2) 


..492 (12.5) 
469 (11.9) 





FEATURES 


* 2.2 mm Aperture Holds Standard 1000 
Micron Plastic Fiber 

No Fiber Stripping Required 

Good Linearity 

Sensitive in Visible and Near IR Range 
Molded Microlens for Efficient Coupling 
SFH350V Only 

— Plastic Connector Housing 


— Mounting Screw Attached to Con- 
nector 


~ Interference Free Transmission from 
Light-Tight Housing 


— Transmitter and Receiver Can Be 
Flexibly Positioned 


— No Cross Talk 

— Auto Insertable and Wave Solderable 
— Supplied in Tubes 
Applications—SFH350/350V 

— Household Electronics 

— Power Electronics 

— Optical Networks 

— Medical Instruments 

— Automotive Electronics 

— Light Barriers 


eeeee 


ee \ 093 (2.35) 
087 (2.2) 


PLASTIC FIBER OPTIC 
PHOTOTRANSISTOR DETECTOR 


SFH350V 


953 (24.20 
937 (23.80) 


.362(9.20) 


016 (0.40) 
300 


Maximum Ratings 


Operating and Storage Temperature Range (Top, Tstg) .-...e ee —55° to +100°C 
Soldering Temperature (2 mm from case bottom) (Tg) t$5 $ ....... eee 260°C 
Collector-Emitter Voltage (Veg) ccc cecccc cece re ttcersceecsenevareeesetssenaesaeneeneaas 50V 
Collector Current (le): svisced deja atiadhinadgevii ai iene aware tia: 50mA 
Collector Peak Current (lop) tS10 SOC. oe ccccccecseeertetteesenecesetsentensenereesenens 100 mA 
Emitter Base Voltage (Veg) cece cceccneccenseneessstsecsecsesseseecaecaesstasteevaeaeecneens 7V 
Power Dissipation (Proz) Ta=25°C ooo. een ence riee reer rece ren nies 200 mW 
Thermal Resistance (Ripja) ..-.cccccececceeceeceeeteesseeeeresgueneeneuscaeseeneneeteenteateens 375 KW 


Characteristics (T,=25°C) 


Parameter Symbol Value Unit 
Maximum Photosensitivity Wavelength Ag MAX 850 nm 
Photosensitivity Spectral Range 

(S=10% of Syax) 2%  400to1100 nm 
Capacitance 

(Vog=0 V, f=1 MHz, Ey=0 Ix) Cog 10.5 pF 

(Vop=0 V, f=1 MHz, Ey=0 Ix) Cog 21.5 pF 

(Veg=0 V, f=1 MHz, Ey=0 Ix) Cep 20.5 pF 
Rise and Fall Time of Photocurrent 

(RL =1 KQ, Ic=1.0 MA, Vog=5 V, A=959 nm) ta, te 20 ps 
Current Gain HFE 500 - 
Collector Dark Current (Vcg=10 V) IcEO 2 (<50) nA 
Photocurrent (Vog=5 V, A=660 nm)(1) log (0.8 (20.16) mA 
Temperature Coefficient, HFE TCyre 0.55 %IK 
Temperature Coefficient, log 

(A=560 to 660 nm) TC, 0.66 IK 

4=830 nm) TC, 0.49 IK 

(A=950 nm) TC, 0.34 RIK 


Note 
1. Photocurrent generated at 10 wW light incidence through plastic 1000 micron fiber 
(distance lens-fiber <O.1 mm. Fiber type ESKA EH4001, fiber face polished.) 


See Appnote 40, 41, 42, 43 for application information. 
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Relative spectral sensitivity 
Srev=f(a) 
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SFH350/350V 


SIEMENS 


T1 3% SFH450 


PLASTIC CONNECTOR HOUSING SFH450V 
PLASTIC CONNECTOR HOUSING SFH452V 


Package Dimensions in Inches (mm) 
SFH450 Surface not flat 


.093 (2.35) 
.087 (2.2 
area 


100 (2.54) | 


. 187 (4.75) 
177 (4.5) 


071 (1.8) 


047 (1.2) 585 (7 5) 


.354 (9.0) 
.323 (8.2) 


1.142 (29 
1.063 (27) 





FEATURES 


2.2 mm Aperture Holds Standard 1000 
Micron Plastic Fiber 

No Fiber Stripping Required 

Good Linearity 

Sensitive in Visible and Near IR Range 
Molded Microlens for Efficient Coupling 
SFH450V/452V Only 

~ Plastic Connector Housing 


— Mounting Screw Attached to Con- 
nector 


— Interference Free Transmission from 
Light-Tight Housing 

— Transmitter and Receiver Can Be 
Flexibly Positioned 

— No Cross Talk 

— Auto Insertable and Wave Solderable 

— Supplied in Tubes 

Applications—-SFH450/450V/452V 

— Household Electronics 

— Power Electronics 

— Optical Networks 

~— Medical Instruments 

— Automotive Electronics 

— Light Barriers 


PLASTIC FIBER OPTIC 
TRANSMITTER DIODE 


SF450V 


Pv. 


138 2.020 
(3.5 +.5) 


024 ia 
046 (0.40) 


Maximum Ratings 


953 (24.20) 
‘037 (23.80) 





157 (4.00} 
118 (3.00) 


SFH450 
SFH450V SF452V 
Operating and Storage 

Temperature Range (Top, Tstg) «--.--.- —85° to +100°C oes -55° to +100°C 
Junction Temperature (TU) ooo.cccccccccsceereens 1OO°Csitescnhii cates 100°C 
Soldering Temperature 

(2 mm from case bottom) (Tg) t$5 $ «0... 260°C Mis ntritinciaal an 260°C 
Reverse Voltage (Vp) .......... rehadh ai beats halind etaa stele Me BN Soviet ate ated eons 3V 
Forward Current, DC (Ip) ....... eee cect sereneenes 130 MA wow cccccecetereees 100 mA 
Surge Current (lpg) t$10 psec, D=O. oa SBMA vesi eto ecten nse 2.5 mA 
Power Dissipation (Prot) .....cccccsseeeeeereen 200 MW oe cccceeteeteeee 200 mW 
Thermal Resistance, Junction/Air (Rinya) ..... 375 KW veces eee 375 KW 
Characteristics (T,=25°C) 

SFH450 
Parameter Symbol SFH450V SFH452V Unit 
Peak Wavelength APEAK 950 770 nm 
Spectral Bandwidth An 55 40 nm 
Switching Times (10% to 90% and 

90% to 10%) 

(Ri =472 Q, \p=10 mA) tr, te 1 0.04 HS 
Capacitance Co 40 120 pF 
Forward Voltage (Ir=100 mA) Ve 1.3 ($1.5) - Vv 
Output Power Coupled into Plastic 

Fiber (1 mm core diameter), 

distance lens to fiber <O.1 mm, 

polished fiber, |-=10 mA Dy 90 (225) 180 pw 
Temperature Coefficient, Dy, TC 0.5 -1.0 IK 
Temperature Coefficient, Ve TCy 0.1 0.13 WIK 
Temperature Coefficient, Apeak TCA 0.3 0.2 nmvK 


See Appnote 40, 41, 42, 43 for application information. 
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Relative spectral sensitivity-SFH450/V 
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Forward current-SFH452V |-=f(V-) 
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Forward voltage-SFH452V 
Ve/Vras=f(Ta) 
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Relative output power 
PDin/Pini0 may=f(le) 
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Peak wavelength-SFH450/V 
Apeak=f(T a) 











Relative spectral sensitivity-SFH452V 








Forward current |-=f(V-) ~SFH450 
(Single pulse, duration=20p1s) SFH450V 
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Forward voltage—-SFH450/V 
Ve ros=f(Ta) 


Peak wavelength-SFH452V 
Apeak=t(T a) 








SFH450/450V/452V 


Fiber Optic 
Laser Diode 


Devices 


Temperature behavior-SFH450/V 
Piy/Pinas=f(T a) 


0 
-200 0 20 40 60 °C 100 


—~ 7, 


Coupling efficiency !p,, versus 
alignment Ip/Ip.x, y=o)=f(Y) 





Permissible pulse load—SFH450/V 
lp=f(tp),duty cycle D=parameter, T,=25°C 
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Temperature behavior~SFH452V 
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Coupling efficiency I,,, versus 
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SFH450/450V/452V 


SIEMENS 


Package Dimensions in Inches (mm) 
SFH551 


.024 (0.6) Surface not flat 


.016 (0.4) .093 (2.35) 


f Collector 


= Emitter Van 


Frame 
2x.10 
(2 x 2.54) 
.187 (4.75) 


177 (45) 
071 (1.8) 


047 (1.2) 
354 (9.0 


.323 (8.2) 


492 (12.5) 
469 (11.9) 


£992 (25.2) 
953 (24.2) 














FEATURES 

* Bipolar IC with Open-Collector Output 

* Digital Output, TTL Compatible 

® Suitable for 2.2 mm Plastic Fiber with 1 mm 
Core Diameter 

* Transfer Rate <5 MBit/s 

¢ Low Switching Threshold 

® High Sensitivity from Integrated p.Lens 

© SFH551-T1% Package 

© SFH551V—Right Angle Plastic Housing 

® SFH551V-Simple and Fast Reversible 
Connection between Fiber and Component 

* SFHS51V~Easy Coupling to Plastic Fiber 
without Stripping or Decladding 


Maximum Ratings 


Storage Temperature Range (Tstg)...-55 to + 100°C 
Operating Temperature Range (Top)...-40 to +85°C 


Supply Voltage (Voc) -.cccceceececsseereeeeeenees 0.5 to 7V 
Output Voltage (Vo) ..cccccecccceseteetsesseeees 0.5to7V 
Output Current (lo) occ cceeeceeseesesetteteeteeneesees 50 mA 
Power Dissipation (output) (Po)... 85 mW 
Block Diagram 








711% SFH551 


RIGHT ANGLE HOUSING SFH551V 


INTEGRATED PHOTODETECTOR 
for PLASTIC FIBER 


SFHS551V 


953 (24.2) 
(937 (23.8) 
531 
(13.5) 





.362 (9:2 
*"346 (8.8) 


.354 (9.0) 


>| 9.024 (0.6) 


DESCRIPTION 

The SFH551/V is a photodetector intended for use with 1000 
micron plastic optical fiber. This device amplifies incoming 
signals via a DC coupled trans-impedance amplifier, and its 
open collector output is TTL compatible. 


THe SFH551 comes in a T1%/4 plastic package with a tubular 
aperture wide enough to accomodate fiber and cladding. The 
SFH551V is housed in a unique plastic right angle package for 
easy coupling between the fiber and the photodetector. 


The SFH551/V is suitable for data communications uses such as: 
LANs, medical equipment, and automotive electronics. 


Fiber Optic 
Devices 


Laser Diode 


Characteristics (T,=25°C, V,,=4.75 V to 5.25 V) 


Parameter Symbol Value Unit 

Current Consumption (Vec=5 V) lec 12 (<18) mA 

Output Voltage, Low VoL 0.4 (<0.6) V 
(lop=13 MA, Pout 24 MW) 

Output Current, High lou 5 (<300) pA 
(Vop=9.25 V, DoytHS0. 1 mW) 

Optical Power, Low‘) Pout 4 to 50 uw 
(A=820 nm) -24to-13 dBm 

Optical Power, High!) Dou <0.1 pW 
(A=820 nm) -40 dBm 

Delay Times 
(Pout _=4 pW to 50 pW, toHL 75 ns 
R, =350 Q, C.=15 pF, l=14 m) toLH 75 ns 


Delay Time 








Note 
1. Measured at the end of a plastic fiber with 1 mm diameter, distance 
lens fiber <O.1 mm, fiber type EH4001, fiber surface polished. 


6-13 


SIEMENS 


T1% SFH750 
T1% SFH752 


PLASTIC CONNECTOR HOUSING SFH750V 
PLASTIC CONNECTOR HOUSING SFH752V 





Package Dimensions in Inches (mm) 
SFH750/752 Surface not flat 


093 (2.35) 
087 (2.2) 
ee 3 


100 (2.54) | 


PLASTIC FIBER OPTIC PHOTOTRANSISTOR DETECTOR 


SFH750V/752V 


354 (9.00) 


138 4.020 fi .339 (8.60) 


. 187 (4.75) (3.5 2.5) 


071 (1.8) 
047 (1.2) 307 (7.8) 
295 (7.5) 


1.142 (29) .354 (9.0) 
1.063 (27) 323 (8.2) 





FEATURES 


© 2.2 mm Aperture Holds Standard 1000 
Micron Plastic Fiber 
© No Fiber Stripping Required 
® Good Linearity 
® Sensitive in Visible‘and Near IR Range 
® Molded Microlens for Efficient Coupling 
© SFH750V/752V Only 
~ Plastic Connector Housing 


— Mounting Screw Attached to Con- 
nector 

— Interference Free Transmission from 
Light-Tight Housing 


— Transmitter and Receiver Can Be 
Flexibly Positioned 


— No Cross Talk 
— Auto Insertable and Wave Solderable 
— Supplied in Tubes 
© Applications-SFH750/750V/752V 
— Household Electronics 
— Power Electronics 
— Optical Networks 
— Medical Instruments 
— Automotive Electronics 
— Light Barriers 
— Motor Control 





.177 (4.5) 5 157 (4.00) 


.118 (3.00) 


024 a 
.016 (0.40) 


Maximum Ratings 


SFH750 SFH752 
SFH750V SFH752V 
Operating and Storage 

Temperature Range (Top, Tstg) «..----- —55°t0 +100°C wee -55° to +100°C 
Junction Temperature (TJ) oo... ceccceceeeeneeneees HOOPS hid. ct deca loinsteite 100°C 

Soldering Temperature 
(2 mm from case bottom) (Tg) t$5 $ oe 26O8G terials ines 260°C 
Reverse Voltage (Vp) oo... ieccserceecsecenteneneeeriecree BN. seateenindeed esl oasvensersnags 3V 
Forward Current (lp) 0... cc eceeeener etter ernnienes ASIA ecredissndess tar onedieses sibs 45mA 
Surge Current (lpg) t$10 psec, D=0. oe TA satis rede ke tienes 1A 
Power Dissipation (Prot) .....ccccceeerertetecerrnennes TSOIMW) ssn? 150 mW 
Thermal Resistance, Junction/Air (Rinya) ...-. 500 KW cree 500 K/W 


Characteristics (T,=25°C) 
SFH750 SFH752 


Parameter Symbol SFH750V SFH752V_ Unit 
Peak Wavelength ApEAK 660 665 nm 
Spectral Bandwidth AA 35 25 nm 
Switching Times (R, =50 Q, lp=10 mA) 

(10% to 90%) tr 0.12 0.07 ps 

(90% to 10%) te 0.05 0.1 ps 
Capacitance (f=1 MHz, Vp=0 V) Co 25 30 pF 
Forward Voltage (lp=10 mA) Ve 1.6 ($2.0) 2.0(<2.6) V 


Output Power Coupled into Plastic 
Fiber (1 mm core diameter), 
distance lens to fiber <O.1 mm, 


polished fiber, le=10 mA Dy, 9 (22.5) 80 pw 
Temperature Coefficient, Diy, TCe 0.8 -0.5 IK 
Temperature Coefficient, Ve TCy -0.1 +0.13 IK 
Temperature Coefficient, Apeax TCA 0.17 0.16 -nmK 


See Appnote 40, 41, 42, 43 for application information. 


Relative spectral sensitivity-SFH752V Forward current |-=f(V;), 
single pulse, duration=20 ps 


Sre=f(a) 


Relative spectral sensitivity-SFH750/V 
Srev=f(a) 
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Relative optical output power 
Pin/ Pino may=f(te) 


Fiber Optic 
Laser Diode 
Devices 
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Temperature behavior~SFH752V Coupling efficiency ©, versus 
alignment Pin/Pxeoy=f(X) 


Diy/Pynos=f(Ta) 


Temperature behavior-SFH750/V 
Diy/Pnos=f(Ta) 
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Coupling efficiency ©,, versus. 
alignment Dying, y=o)=f(Y) 
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Maximum permissible forward current 
Ip=f(T a) 
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Permissible pulse toad |-=f(T,), duty cycle 


D=parameter, Ta=25°C 
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SFH750/750V/752V 


SIEMENS SFH 2115 


GaAs ENERGY CONVERTER 


Package Dimensions in mm 


2.54 
Lead 
spacing 





1 Anode 
2 Cathode 
3 Case 
S28 
553 
us 
FEATURES Characteristics (T,=25°C) — 
*® 8 Diodes Connected in Series Parameter Symbol Value Unit 
© TO 18 Package scare ree ees Me 10-500 ue 
* 7 - ectrical Output Power EL 3-60 m 
Floating Output Signal . Open Circuit Output Voltage Voc >8 V 
® FC Connector for use with 200 um Short Circuit Current 
Fiber, NA=0.37 Pin=10 mw Isc 0.5 mA 
Pin=250 mw 1 mA 
Pin=500 mW 19 mA 
Maximum Output Power Occurs at 5 V 
Efficiency 
Pin=40 mW n 28 % 
Piy=350 mw 14 % 
Temperature Coefficient of Isc TC, 0.05 %/IK 
Temperature Coefficient of Voc TCy -16 mV/K 
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‘SIEMENS 


Package Dimensions in mm 
Chip Location 


Window 


sagt oes 


@4.8 92.6 


FEATURES 


® InGaAs/InP PIN Photodiode. 


® Sensitive Receiver for the 24 and 3rd 
Window (1300 nm and 1500 nm) 


Suitable for Bit Rates up to 1.2 Gbit/s 
Low Junction Capacitance 

Fast Switching Times 

Low Dark Current 

Low Noise 


High Reverse-Current Stability by 
Planar Structure 


Package: Hermetically Sealed 3-pin 
Metal Case, Similar to TO 18 
Application: Fiber Optic Communica- 
tion Systems 


— SFH 2210 


TERNARY PIN PHOTODIODE 
TO18 PACKAGE 


Preliminary Data Sheet 


an 
Cathode |. @.55 
13.5 


@0.4 





Maximum Ratings 


Operating and Storage Temperature Range (Top, Tgtg) «see —40° to +85°C 
Soldering Temperature (2 mm from case bottom), (Ts) tyyaxe10§ ee 260°C 
Reverse Voltage (Vp) -.s.icccsceescccceessiseesaisseysitevte sosssus uesca testes cas datas cneaastencutdeseed 20V 
Forward Current: (lp) jccctsscctivencasssatiiaseesasnsaietesaitioaiatenapeinre 10 mA 
Maximum Radiant Power into Optical Port 
Ve >5V (®popt) biaoaenss seo eteodeaeSasgewentivisseneges ahae ges Pwedsn ye iss uMa eves odlesé Sve cave uawaee’ 200 pW 
Vass Vv (®port) SG dnvga alid'esleg seciniledigw's a dediise aa Vaeatiantale dale side aeten dyna Vo and atau be deegetee yun 1 mW 


Characteristics (T,=25°C, all optical data refers to an optimally 
coupled 10/125 ym fiber.) 


Parameter Symbol Value —S- Unit 
Radiant Sensitive Area 12) 75 ym 
Spectral Sensitivity SA 0.75 (20.7) AW 


(A=1300 nm, VpR=5 V) 
Spectral Sensitivity Change within 
Operating Temperature Range 


(A=1300 nm, VR=5 V) ASA <0.2 IK 
Rise and Fall Time tr, te 0.3 (<0.5) ns 
(R_=50 Q, Va=5 V, A=1300 nm, 
®pont=100 HW) 
Total. Capacitance Cs 0.7 ($1.2) pF 
(V_=5 V, ®popt=0, f=1 MHz) 
Dark Current (Vp=5 V, Ppopr=0) Ip 1 (S10) nA 
Noise Equivalent Power (Va=5 V) NEP 3.3 x 10-714 WAHz 
Optical Power Back Reflection 
into Optical Port R <1 % 


SIEMENS 


Package Dimensions in mm 
Chip Loacation 


SFH 2212 


INFRARED EMITTING DIODE 
TO18 PACKAGE 


Preliminary Data Sheet 


0.85 


(W)20.4/A) 


1.27 
oh ‘Lead 





spacing 








So == 
Cathode ob 
15.0 





FEATURES 


InGaAsP/InP PIN Photodiode 


Sensitive Receiver for 2nd and 3rd 
Window (1300 nm and 1500 nm) 


Low Junction and Low Package 
Capacitance 


Fast Switching Times 
Low Dark Current 
Low Noise 


High Reverse Current Stability by 
Pianar Structure 


Package: Hermetically Sealed 3-pin 
Metal Case, Similar to TO 18 


tion Systems 


Suitable for Bit Rates up to 1.2 Gbit/s 


Application: Fiber Optic Communica- 


12.0 





Maximum Ratings 


Operating and Storage Temperature Range (Ta, Tytq)..-.:...-..-40° to +70°C 
Soldering Temperature, t,,4,=10 §, 
2mm from bottom edge of case (Tg) oo... cee eeeeeseeseeeeeeneeeens aula 260°C 
Reverse: Voltage: (Vip) .:niveckntiaruslliei laa tava Lieu 20V 
Forward: Current (le) sin:c2iienseienaeceer atin dl Saveah cin antes 10 mA 
Maximum Radiant Power into Opt. Port with Vp (port) oe 200 pW 
WILHVpSOM cee tessetittaacsecuseeteen tees ais tortie fen LOR imw 


Characteristics (at T,=25°C, all optical data refer to an optimally 
coupled 10/125 ym fiber. Spot size diameter at radiant sensitive area 


<75 um.) 

Parameter Symbol Value Unit 
Radiant Sensitive Area D 75 um 
Spectral Sensitivity SA 0.75 (20.7) A/W 


(A=1300 nm, Vp=5 V) 
Change in Spectral Sensitivity in 

Operating Temperature Range ASX <0.2 B/K 
Rise and Fall Time (R, =50 Q, 

Vpa=5 V, A=1300 nm, 

Ppon= 100 pW) tr, te 
Total Capacitance Cs 

(Va=5 V, @pon=0, f= 1 MHZ) 
Dark Current (Vg=5 V, ®pot=0) 


0.3 (<0.5) ns 
0.7 (<1.0) pF 


lr 1 ($10) nA 


Noise Equivalent Power (Vp=5 V) NEP 3.3x 10-14 W/V HZ 
Back Reflection of Optical Power 
into Optical Port R <1 % 
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Fiber Optic 
Laser Diode 
Devices 


SIEMENS 


Package Dimensions in mm 


Min. @2.0 
(Window 
opening) 


4.80 
04.58 





FEATURES 


inGaAs/InP-PIN-photodiode 


Sensitive Receiver for the 29 and 3d 
Window (1300 nm and 1500 nm) 


Suitable for Bit Rates up to 1.2 Gbit/s 
Low Junction Capacitance 

Fast Switching Times 

Low Dark Current 

Low Noise 

High Reverse-Current Stability by 
Planar Structure 

Package: Hermetically Sealed 3-pin 
Metal Case, Similar to TO 18 
Application: Fiber-optic Communica- 
tion Systems 


SFH 2213 


TERNARY PIN PHOTODIODE 
TO18 PACKAGE 


Cathode 


Maximum Ratings 


Operating and Storage Temperature Range (Top, Tstg) .-e ee ee —40° to +85°C 
Soldering Temperature (2 mm from case bottom), (T,) tija,xe10 § «0... 260°C 
Reverse Voltage: (Vp) s:ccc-cescensssecqedeuesendeneliasecdeh cast saecdaua deceatelion seroeaavessuaganeee 20 V 
Forward Current (ip) sicc.cscsccec sil iciechcesenct este nnec gee caateeeadieteg cence siete 10mA 
Maximum Radiant Power into Opt. Port, Va (Ppopy) ..ccccceeeenseeeneeaes 200 pW 

Vasd No Secchi et ai sen ae Ue Coie ale SP AM olla deen id aoe ome et Ne teh he 1 mw 


Characteristics (T,=25°C, all optical data refers to an optimally 
coupled 10/125 pm fiber. Spot size diameter at radiant sensitive area 
<75 um.) 


Parameter Symbol Value Unit 
Radiant Sensitive Area a) 75 pm 
Spectral Sensitivity SA 0.75 (20.7) AW 
(A=1300 nm, Vp=5 V) 
Spectral Sensitivity Change within ASA <0,2 %IK 
Operating Temperature Range 
Rise and Fall Time ta, te 0.3 (<0.5) ns 
(R,=50 Q, Va=5 V, 4=1300 nm, 
Pport=100 pW) 
Total Capacitance Cs 0.7 ($1.2) pF 
(V_=5 V, PeoRr=0, f=1 MHz) 
Dark Current (Va=5 V, Ppopt=0) Ip 1(<5) nA 
Noise Equivalent Power (Va=5 V) NEP 3.3 x 10-14 WAHz 
Optical Power Back Reflection 
into Optical Port R <1 % 
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SIEMENS SFH 2215 


TERNARY PIN PHOTODIODE 
FC RECEPTACLE 


Preliminary Data Sheet 


Package Dimensions in mm 


14.8 


o 


yas 
15.2 
Pea Receptacle 
FC 


M8 x .75 


S 


Spacing 





FEATURES Maximum Ratings " 
® InGaAs/inP PIN Photodiode Operating and Storage Temperature Range (Top, Tsqg) «..--e —40° to +85°C B28 
® Sensitive Receiver for the 2"4 and 34 Soldering Temperature (2 mm from case bottom), (T.) tyaxe10 § «0... 260°C s s é 

Window (1300 nm and 1500 nm) dagtales Voltage (Vg) ii..f fideete wend ti ndinnnitd iain edeaneids 20V “So 
‘< ‘ : orward: Current (le) ecu ewe thie ede: ate endian 10 mA 
és Suitable tor Bft Rates Upto 2 Cbs Maximum Radiant Power into Optical Port 

Low J unetion Capacitance Meo V (Biscieg) cies cnasotiesaheis Gaskin Una liaanah atures 200 uW 
* Fast Switching Times MEN Wiese) cao onc sctaesdotiac shits se dst eae nacat Saki haa Ba? 1 mW 
® Low Dark Current 
‘ ait Noise - Characteristics (T,=25°C, all optical data refers to the optical port 
® High Reverse-Current Stability by with 10/125 ym coupling.) 

Planar Structure : 
* Package: Hermetically Sealed 3-pin railed +: eymeel ae Dats 

Metal Subcom onent, Similar to TO 18 eseieele yest a e ay 

P 2 Spectral Sensitivity Sh 0.75 (20.7) AW 

* Application: Fiber Optic Communica- (A=1300 nm, V_=5 V) 

tion Systems: Spectral Sensitivity Change within AS2  -<0,2 %/K 

Operating Temperature Range 
Rise and Fall Time ta, te 0.3 (<0.5) ns 


(R,=50 Q, V_=5 V, 4=1300 nm, 
@eonr=100 W) 


Total Capacitance Cs 0.7 ($1.2) pF 
(V_=5 V, Pport=0, f=1 MHz) , 
Dark Current (Vg=5 V, Ppogr=0) Ip 1(<10) nA 
Noise Equivalent Power (Vp=5 V) NEP 3.3 x 10-14 WAHz 
Reproducibility of Insertions ASA <10 % 
Optical Power Back Reflection 
into Optical Port R <1 % 
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SIEMENS 


Package Dimensions in mm 
SFH2223 


Link a 


61,0 
0.8 


SFH 2223 
SFH 2224 


TERNARY PIN PHOTODIODE 
MM FIBER PIGTAIL 


Preliminary Data Sheet 


I 
Pea 2 
Min. 105) 7.6), 10.7 
6.7 10.4 


Max. 50 


SFH2224 





|.88.,| fo1.05 
8.2 


0.9 | = 





2.54 
Spacing 








FEATURES 


® InGaAs/MnP PIN Photodiode 
® 50/125 um Multimode Pigtail 


* Sensitive Receiver for the 2°49 and 3'd 
Window (1300 nm and 1500 nm) 


Suitable for Bit Rates up to 1.2 Gbit/s 
Low Junction Capacitance 

Fast Switching Times 

Low Dark Current 

Low Noise 


High Reverse Current Stability by 
Planar Structure 

Package: Hermetically Sealed 3-pin 
Metal Subcomponent, Similar to TO 18 
SFH2223 with Additional Flange 


Applications: Fiber Optic Communica- 
‘tion Systems, SM and MM Fiber 





Maximum Ratings 


Operating and Storage Temperature Range (Top, Tstg) wv eee —40° to +85°C 
Soldering Temperature (2 mm from case bottom), (Ts) tyaxet0 S$ oe 260°C 
Reverse Voltage (Vp) ..........ccccsscccsscssssrecsseeceeserssesstvencesesesesussnsaceaessteesaernecotes 20 V 
Forward: Curtent:(le)..2.c.:sdccdepderitcnr nd teed ain v nnn iuts anid 10 mA 
Maximum Radiant Power into Optical Port ; 
Va_>d V (Ppopr) advod su etrd vleviavleiceneadeca dese vane sh denaapualaievacwelssaeearesved dseeues casa viens 200 pW 
Vass Vv (Peort) scgehialondusaiebpanareas Medd svt nient- op ie eaces an luda svensauiandeete Seas eiieReenuiaaredet 1mWw 


Characteristics (T,=25°C, all optical data refers to the optical port, 
optical power coupled with SM fiber.) 


Parameter Symbol Value Unit 

Radiant Sensitive Area 1) 75 wm 

Spectral Sensitivity SA 0.75 (20.7) AW 
(A=1300 nm, Va=5 V) 

Spectral Sensitivity Change within ASA <0,2 %/K 
Operating Ternperature Range 

Rise and Fall Time ta, te 0.3 (s0.5) ns 


(R,=50 Q, Va=5 V, A=1300 nm, 
PporT=100 pW) 


Total Capacitance Cs 0.7 (<1.2) pF 
(V_=5 V, Pport=0, f=1 MHz) 
Dark Current (Va=5 V, Ppogt=0) Ip 1(s10) nA 
Noise Equivalent Power (Vp=5 V) NEP 3.3 x 10-14 WAHz 
Optical Power Back Reflection 
into Optical Port R <1 % 
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SIEMENS 


SFH 2249 


TERNARY PIN PHOTODIODE 
WITH SM FIBER PIGTAIL 


WITH BLOCKING FILTER FOR THIRD WINDOW 


Package Dimensions in mm 











FEATURES 


InGaAs/InP-PIN-Photodiode 


10/125 um Singlemode Pigtail 
and DIN Connector 


Sensitive Receiver for the 2"4 Window 
Suitable for Bit Rates up to 1.2 Gbit/s 
Low Junction Capacitance 

Low Dark Current 

Low Noise 


High Reverse-Current Stability 
by Planar Structure 


Hermetically Sealed 3-pin Metal 
Subcomponent, Similar to 
TO 18 with Flange 





Fiber length 
imz0.2m 


DIN 47256 
\ 


¥, 
‘, 








Maximum Ratings 


Reverse Voltage:(V pa) s2cxss.cassasatessiseestins® scan tetinaatel Giivhets carne tack dashed dentneeds 20 V 
Forward Current (le). isccc ia enn Seti ieee eat oe aS 10 mA 
Operating and Storage Temperature Range (Ta, Tstg) ...eeeeeee —40° to +70°C 
Maximum Radiant Power into Opt. Port, Vp (@®popr) ...ccccccetetceeer etree 200 pW 

Vass NW ohacice seestais daa te ces aettath tute och otek aga ahh ae Nc penss cts Dae hee 1 mw 
Soldering Temperature (2 mm from case bottom), (T,) tyaxe10$ oe 260°C 


Characteristics (at T,=25°C, all optical data refer to the optical port, 
optical power coupled with SM fiber. 


Parameter Symbol Value Unit 
Radiant Sensitive Area Q 75 tag 
Spectral Sensitivity (A=1300 nm, V—a=5 V) Sy 0.75(20.7) AW 
Spectral Sensitivity Change within 

Operating Temperature Range AS, <0.2 %IK 
Rise and Fall Time 

(R,=50 Q, Va=5 V, A=1300 nm, 


Pport= 4100 pW) tate 0.3(<0.5) ns 
Total Capacitance 

(Va=5 V, Ppo =O, f=1 MHz) Cs 1,.3(<2) pF 
Dark Current (Va=5 V, ®popt=0) Ip 1(<10) nA 
Noise Equivalent Power (Va=5 V) NEP 3.3 x 10-14 WAHz 
Optical Attenuation for 3°¢ 

Window Optical Power Crt -35 dB 
Back Reflection of Optical Power 

into Optical Port R <1 % 
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Fiber Optic 
Laser Diode 
Devices 


SIEMENS 


Package Dimensions in mm 


Chip Location 


Window 


a 


04.8 
@4.55 


Sass en 


@2.6 
02.4 


Cathode 
13.5 





12 


FEATURES 
* Sensitive Receiver for the 2°4 Window 
(1300 nm) 


Suitable for Bit Rates up to 1.2 Gbit/s 
and Long Distances 


High Gain Bandwidth Product 
Planar Structure 

Small Radiant Sensitive Area 
Low Multipled Dark Current 


Package: Hermetically Sealed 3-pin 
Case, Similar to TO 18 


Application: Fiber Optic Communica- 
tion Systems 


SFH 2310 


GE-AVALANCHE PHOTODIODE 
TO PACKAGE 


Preliminary Data Sheet 


— 


0.55 


@0.4 





Maximum Ratings 


Operating Temperature Range (Top) .......:ccccessesseescrectsereiens —40° to +85°C 
Storage Temperature Range (in original packing) (Tst@) «0... -40° to +85°C 
Reverse Voltage (without light) (Vgp) oo... ce ccc c tener ences tenteri resis *V 
Forward Current (lepiay) -:ececccecceeecesceneceeeceesereeetenseaesreneees dried BrsceesasssThegeess 50 mA 
Maximum Optical Power into Optical Port, M=1 (@popq) occ 1 mw 
* Individual value of Vga is delivered with each component. 
Characteristics (T,=25°C, all optical data refers to an optimally 
coupled 10/125 um fiber.) 
Parameter Symbol Value Unit 
Radiant Sensitive Area 2) 50 pm 
Spectral Sensitivity Sr 20.7 AW 
(M=1, A=1300 nm, Pport=1 pW) 
Rise and Fall Time tr, te <0.5 ns 
(R,=50 Q, V_a=10 V, 4=1300 nm) 
Breakdown Voltage (IR=100 }tA) Ver 28 to 40 V 
Multiplication Factor (Va=0.9 x Var) M 4 (>3) - 
Capacitance 
(Va=0 V, f=1 MHz) Co <7 pF 
Pport=0 (Vp=0.9 x Ver) Coox VBR <2 pF 
Total Dark Current 
(Vp=10 V) lr $200 nA 
(Vp=0.9 X Ver) <300 nA 
Multiplied Dark Current (M=10) lau $20 nA 
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SIEMENS 


Package Dimensions in mm 
SFH2323 


Vital reman 

















SFH2324 





Pigtail-lengih Min. 1050 





























SFH 2323 
SFH 2324 


GE-AVALANCHE PHOTODIODE 
MM FIBER PIGTAIL 


Preliminary Data Sheet 





Spacing 








FEATURES Maximum Ratings 

* Sensitive Receiver for the 2"4 Window Operating Temperature Range (Top) ..cccccccccssecssscsesescsneteertines —40° to +85°C 
(1300 nm) Storage Temperature Range (in original packing) (Tstg) «ue -40° to +85°C 

* Suitable for Bit Rates up to 1.2 Gbit/s Reverse Voltage (without irradiation) (VaR)... cccccccccceececerteesteeretseeteeeteneees *V 
and Long Distances FORWArC! CUPTENE: (Meise) cece covennpsieat ve waptemetlovnessasanedideny seed ohaandneeSaaetaeetues eats 50 mA 

* High Gain Bandwidth Product Maximum Optical Power into Optical Port, M=1 (@poaq) were 1mW 


Planar Structure 
Small Radiant Sensitive Area 
Low Multipled Dark Current 


Detecting Radiation Coupled into 
50/125 tm Graded Index Fiber (Multi- 
mode) 

Package: Hermetically Sealed 3-pin 
Subcomponent, Similar to TO 18 
SFH2323 with Additional Flange 


Application: Fiber Optic Communica- 
tion Systems 


* Individual value of Vgp is delivered with each component. 


Characteristics (T,=25°C, all optical data refers to the optical port, 
optical power coupled with SM fiber.) 


Parameter 
Radiant Sensitive Area 
Spectral Sensitivity 

(M=1 , A=1300 nm, Pport=! pW) 
Rise and Fall Time 

(R,=50 Q, Va=10 V, A=1300 nm) 
Breakdown Voltage (lp=100,1A) 
Multiplication Factor (Vp=0.9 x Ver) 
Capacitance 

(Vp=0 V, f=1 MHz) 

Pport=O0 (Vp=0.9 xX Ver) 
Total Dark Current 

(Vp=10 V) 

(Vp_=0.9 x Ver) 
Multiplied Dark Current (M=10) 
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Symbol 
@ 
Sr 


tp, te 


Ver 
M 


Co 
Cos x VBR 


lr 


IRM 


Value 
50 
20.7 


<0.5 


28 to 40 
4 (>3) 


<7 
<2 


<200 
<300 
<20 


Unit 
nm 
AW 


ns 


nA 
nA 
nA 


Fiber Optic 
Laser Diode 


Devices 


SIEMENS 


Package Dimensions in mm 





Pigtail-length Min. 1050 











feral 


Auxila ss 
wee @1.05 
@0.9 








FEATURES 
® Designed for Application in Fiber-Optic 
Communication Systems 


*® Sensitive Receiver for the 294 Window 
(1300 nm) 


* Suitable for Bit Rates up to 2.4 Gbit/s 
and Long Distances 


® High Gain Bandwidth Product 
¢ Planar Structure 

* Small Radiant-Sensitive Area 
* Low Multiplied Dark Current 


* Detecting Radiation Coupled into a 
50/125 um Graded Index Fiber 
(Multimode) 

* Hermetically Sealed 3-pin Metal Case 
with Central Pin, Similar to TO 18 


® SFH 2325 with Additional Flange 


SFH 2325 
SFH 2326 


GE-AVALANCHE PHOTODIODE 
WITH MM FIBER PIGTAIL 





Anode 
Cathode 
































Maximum Ratings 


Maximum Forward Current (leuax) .::cccccecccccerersecsseesecsensteesevessueevsenenenntenees 50 mA 
Max. Reverse Voltage Without Irradiation (Vgp) .....ccceecccccccteecttescneetseteeseneeeens *V 
Operating Temperature Range (Ta) ......ccccccceccsccstetetnerteeeteereeneteaes -40° to +85°C 
Storage Temperature Range in Original Packing (Tgq@) ..... —40° to +85°C 
Max. Optical Power at M=1 into the Optical Port (Ppoarz) .... ccc 1 mW 


* Individual value of Var is delivered with each component 


Characteristics (T,=25°C, all optical data refer to the optical port, 
optical power coupled with SM fiber.) 


Parameter Symbol Value Unit 
Radiant Sensitive Area OD 50 pm 
Spectra! Sensitivity ; 

(M=1, 4=1300 nm, Ppopt=1 HW) Sy 20.7 AW 
Rise and Fall Time 

(R,=50 Q, Va=10 V,4=1300 nM tite <0.3 ns 
Breakdown Voltage (lR=100 pA) Ver 28-40 V 
Multiplication Factor 

at Vp=0.9 X Vprq M 4(>3) - 
Capacitance (@poR7=0) 

Va_=0 V, f=1 MHz Co <7 pF 

VR=25 V Cos $1.5 pF 
Total Dark Current 

Vpa=10 V Ir $200 nA 

Vp_=0.9 xX Ver $300 nA 
Multiplied Dark Current (M=10) IRM <20 nA 
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SIEMENS SFH 4210 


INFRARED EMITTING DIODE 
TO18 PACKAGE 


Preliminary Data Sheet 


Package Dimensions in mm 





04.8 
@4.55 
—{— Pe dca 





(B] \_ 2.54 


Cathode Spacing 





Radiation window 14.0 


12.5 








FEATURES Maximum Ratings 
* InGaAsP/InP IRED Operating Temperature Range at Case (16) ...ccccecceetetetetees ~20° to +80°C 
* Emission Wavelength: 1310 nm Storage Temperature Range (Tog)... ccc cece tesnsieeenenseney -40° to +80°C 
° Suitable for Bit Rates up to 50 Mbit/s Junction Lemperatre: (Tp) setsctes case: tereeicedectasbsteetaiaalada dec eis tated atid eatin! 125°C 
© 200 Mbits/s with Pulse Shapi f Reverse Voltage (Va) vvcicd ii iiece sates tone dintioden dusesseredrarmanereaaid O5V 
' S Swi u _ aping oO Forward:-Current, DC (lp)! Ssscc catia actou dd etl des dais engbotiand 60 mA 
Appropriate Modulation Current Forward Current, ts10 pts, DS1 (Ipgyg) ccc eecc cece ccs neeereeneneenerneceeenes 100 mA 
* High Output Power with Double 
Heterostructure 
® High Coupling Efficiency into 50/125 or Characteristics (Output power ratings refers to an optimally coupled 
62/125 um Graded Index Fiber from 50/125 ym GI fiber at T,=25°C) 
Built-in Optics Parameter Symbol Value Unit 
* Package: Hermetically Sealed 3-pin Emission Wavelength 
Metal Case, Similar to TO 18 (lp=50 mA, f=1 MHz) Apeak 1310435 nm 
* Application: Fiber Optic Communica- Spectral Bandwidth Ah 13030 nm 
tion Systems (Ip=50 mA, f=1 MHz) 


Radiation Power Coupled into 
50/125 jum Graded Index Fiber 


NA=0.2, Ip=50 mA Oe (>10) typ.15 = pW 

62/125 tum Graded Index Fiber 

NA=0.27, Ip=50 mA De (>17) typ.25 pW 
Forward Voltage (lp=50 mA) Ve 1.2 V 
Rise and Fall Time, 10% to 90% 

(R,=50 Q, ip=50 mA) tr, te 3,4 ns 
Capacitance Co 100 pF 


(Vp=0 V, R=1 MHz) 
Temperature Coefficient (l-=50 mA) 


Forward Voltage TCye -1.3 mV/K 

Wavelength TCA 0.5 nm/K 

Radiation Power TCoe -0.7 %IK 
Thermal Resistance 

Junction/Air Rthua 400 

Junction/Case Rihuc 150 KW 


Operating Instructions 

To achieve an operating lifetime >105 h, which is required for telecom- 
munications applications, do not exceed the recommended forward 
current of |lp=50 mA. 
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Fiber Optic 
Devices 


Laser Diode 


SIEMENS 


Package Dimensions in mm 


SFH 4212 


IRED 
TO18 PACKAGE 








Radiation window 


2.54 


Cathode Spacing 


14.0 





FEATURES 


InGaAsP/inP-IRED 


Emission Wavelength: 

20d Optical Window (1300 nm) 
Suitable for Bit Rates up to 50 Mbit/s 
200 Mbit/s with Appropriate Pulse 
Shaping of Modulation Current 

High Output Power with Double 
Heterostructure 


High Coupling Efficiency into a 62.5/125 
um Graded Index Fiber with Built in 
Optics and Appropriate Second Lens 
Configuration 


Hermetically Sealed 3-pin Metal Case, 
Similar to TO 18, AR-Coated Window 


Application: 
— Fiber Optic Communication System 


12.5 





Maximum Ratings 


Forward Current DC (Ip) ......-ecceeceeceseere cree deat tons tecuneh s taes Ate wee es ae 60 mA 
Forward Current 110 MS, DS1 (Ipgyy) oe cece cece ee recsetitnaerete ener ciesereetenss 100 mA 
Reverse Voltage:(Va) 2..cacedige cd notes ha eld neha ale ets 05V 


it sbtevadtet thal hae —20° to +80°C 
set vacnsetouisyiuse sh —40° to +80°C 


Operating Temperature Range at Case (Tc) 
Storage Temperature Range (Ambient Temp.) (Tstg) 


Junction Temperature (15) ecu. tascichsetiee shai eclec ees eystenineets estat eves iadevaiss 125°C 
Soldering Time (Wave Soldering), 

Pin: Length?2mm:;:260°C (7 64).<..:eeechh nA AAA cet reise ottawa 10s 
Soldering Time (Dip Soldering), 

Pin Length 2mimi:280°C :(Tea) ss hasta secrete eet Gis whanarena rinse aiiete cts. 358 
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Characteristics (Output power ratings refers to an optimally coupled 
62.5/125 um Gl fiber at T,»=25°C) 


Parameter Symbol Value Unit 
Emission Wavelength (1) Xo 1310430 nm 
Spectral Bandwidth at 50% of Pyyay (1) AA 130+30 nm 


Radiation Power Coupled into a 
62.5/125 um Gl-fiber with 


Fiber-Lens-Conf., NA = 0.275 (1) P, 15 to 45 pW 
Forward Voltage, I; = 50 mA DC Ve 1.2 V 
Rise and Fall Time (10 to 90%) 

(Ry =50 Q, [p=50 mA) tate 3,4 ns 
Capacitance (V_=0 V, f=1 MHz) Co 100 pF 
Temperature Coefficient of 

Forward Voltage (l-=50 mA) TCyp -1.3 mvV/K 
Temperature Coefficient of 

Wavelength (l-=50 mA) TC, 0.5 nm/K 
Temperature Coefficient of 

Radiation Power (lp=50 mA) (1) TCoe -0.7 IK 
Thermal Resistance 

Junction/Air Rinua 400 

Junction/Case Rthuc 150 KW 
Frequency Response (?) Agosto) 0.80 
Notes 


1. Measured with optical system as shown in example (see below). Driving 
current is a square wave, 50% duty cycle, 60 MAp, current at 1 MHZz. e¢ is 
the average optical power coupled in the described lens configuration. 


2. The diode is driven with 30 mA DC and 60 mAp, sine wave at 10 MHz and 
60 MHz, respectively. A (gq/10) is the ration of the coupled-in optical power 
of 60 MHz and 10 MHz modulation frequency. 


OPERATING INSTRUCTIONS 


In order to achieve an operating lifetime >105 h, which is 
required for Telcom applications, the value listed below 
should not be exceeded. 


Recommended forward current I-=50 mA DC 


2mm Ball Lens Ferrule 62.5 um 
(5K 5; n=1.57) Glass fiber NA=.275 





Optical axix 


I 








Light /” Meet as ae 
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Fiber Optic 
Laser Diode 
Devices 


SIEMENS 


Package Dimensions in mm 


Optical port 











Reference 
plane 


Focal point optical 
reference position 


FEATURES 


inGaAsP/AnP MCRW Laserdiode 
Emission Wavelength: 1300 nm 
Suitable for Bit Rates up to 565 Mbit/s 


Ternary Photodiode at Rear Mirror to 
Monitor and Control Radiant Power 


Internal Optical Lens System for Easy 
Coupling of SM Fiber 


Package: Hermetically Sealed 4-pin 
Metal Case, Similar to TO 18 
Application: Fiber Optic Communica- 
tion Systems 


Notes 


1. 


Equations for temperature dependence of 
threshold current are: 

lin(T)=hnp(25°C) exp [(T-25°C)/T 9] with 
\inp(25°C)=Pulse threshold current without 
inherent heating, Tp=70 K (typical) 


. Maximum possible output power into a SM fiber 


is 1.5 mW typical. Coupling tolerances for 
maximum output power (-1 dB loss) are +4 ym 
(typ.) in radial direction. 


SFH 4410 


LOW POWER LASERDIODE 
TO 18 PACKAGE 


Preliminary Data Sheet 





Maximum Ratings Output power ratings refer to optimally coupled 
output power into a 10/125 um SM fiber. The operating temperature of 
the laser heatsink is identical to the case temperature. 


Module 

Operating Temperature Range at Case (Te) .......c ce eceeceereeeees 20° to +80°C 
Storage Temperature Range (Tost) ....-..... totaled shasta tes aiues —40° to +85°C 
Soldering Temperature (2 mm from case bottom), (T,) tyaye20 S ..... ee 260°C 
Temperature Gradient (AT/t) pay e-cscccccceecceeeceseecuensaeeresensecatsesaetsensnnents 10 K/min 
Acceleration (ana vacc ls ok iene sh atee Hn aol 500 m/s? 
Laserdiode 

Direct ‘Forward ‘Current. (lenay) icaecsiek oe ea er eee 150 mA 
Total Radiation Power CW (¢) oo. ec eee ee sence sienensersesienese estes 5 mW 
Reverse-VOltage(Va) essa teclessteearnents ceteae) Bitola tid vansh tendered eaetaattavahometes 2V 
Monitoring Diode 

Reverse: Vonage -(Vparial) 5 cs.ciseis cies cn ccsentstedetairsaes ver eoticerivleaaeteabedel vomits 20V 
Forward: Current (lea) gutta ncstehe to dds. eey htasee ast deinicds revenue eta 5mA 


Characteristics (T,;=25°C, unless otherwise specified. Output power 
data refers to a coupled 10/125 um SM fiber, coupling tolerances for 
specified output power range (-1 dB loss) are +8 pm typical in radial 
direction (see notes).) 


Laserdiode Symbol Value Unit 
Emission Wavelength, Center of Range 2% 1305+ 25 nm 
Spectral Bandwidth (_=100 pW) AA 3.5 nm 
Threshold Current Ire 25(<40) mA 
Forward Voltage (¢=100 pW) Ve 1.3(<1.8) V 
Radiant Power at Threshold Current, ly Pety 4 pw 
Differential Efficiency n >4 pW/mA 
Differential Series Resistance 

(_=100 ,tW) Is 4(<8) Q 
Rise and Fall Time 

(Ry =50 Q, V_=5 V, @_=100 wW) tr, te <500 ns 
Temperature Coefficient 

Wavelength TCA 0.5 nm/K 

Differential Efficiency TCy -1 %IK 
Thermal Resistance, Junction/Case Rthuc 120 KW 
Monitoring Diode 
Dark Current (Va=5V, @=0 ) ) 1(<10) nA 
Photocurrent (?_=100 pW) Ip 50 to 600 pA 
Rise and Fall Time 

(R,=50 Q, Va=5 V, @e=100 pW) tp, te <500 ns 
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Operating Instructions 

To achieve an operating lifetime >105 h, which is required 
for telecommunication applications, do not exceed the 
ratings listed below except for short periods (5% 

of lifetime). Output power data refers to a coupled 10/125 
uum SM fiber; coupling tolerances for specified output 
power range (-1 dB loss) are +8 pm typical in radial 
direction (see Note 2 on previous page). 


Recommended Operating Range 
Operating Temperature Range at Case (Tc)....+5 to 40 °C 
Output Power at Coupled Fiber 
CW Power (Be cywmax) os:sesescesscesteecessetsseneesenseees 100 pW 
Pulse Power (De PULSEmax) tp<100 ns, Ds0.1 ...... 100 pW 


Overload Protection 

The specified values are observed only as the diodes are 
not over loaded. For example, pulse spikes from the power 
supply unit, even if they last only a few nanseconds, may 
cause irreversible damage to the laser diode. Pulse spikes 
may arise when the power supply is turned on or off or they 
may reach the laserdiode from the line via the coupling 
capacitance of electronically controlled devices. Therefore, 
the power supply should have appropriate protection 
circuits. 


Eye Protection 

The high, optical radiant power my be harmful to the human 
eye. For safety reasons refer to the relevant safety 
regulations. 


Fiber Optic 
Laser Diode 
Devices 
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SIEMENS SFH 4413 


LOW POWER LASERDIODE IN 
TO18 PACKAGE 


Package Dimensions in mm 














@5.65 ©3.7 
@5.50 @3.4 ~ 























Emitting Facet 





FEATURES Maximum Ratings 

* InGaAsP/InP MCRW-Laser Diode Output power ratings refer to the total emitted power at front window. 
* Emission Wavelength: 1300 nm The operating temperature of the submount is identical with the case 
* Suitable for Bit Rates up to 1 Gbit/s ca 


* Ternary Photodiode at Rear Mirror for 


peak i Operating Temperature Range at Case (Te) oo. ccccceetretteeen -20° to +80°C 
Monitoring and Control of Radiant Storage Temperature Range (Tyg) .scseeisereeitesenene terest: -40° to +85°C 
rower Soldering Temperature (2 mm from case bottom), (Ts) tyax=20 $ veer 260°C 
° Hermetically Sealed 4-Pin Metal Case, Temperature Gradient (AT /dt) yay) --scssscecsssecssssessseessesssesssutesssecsscsusessesnee -10 K/min 
Similar to TO 18, Diameter 5.6mm Acceleration (Aygay) seseisixistncsstietiiecovtth fies didn liinuetoi beatae 500 m/s2 
° Application Laser Diode 

-_ Fiber-Optic Communication Systems Direct Forward Current (le MAX) sa eae A abies taal titer nal Reb seiatetine 150 mA 
Total Radiant Power CW (Dg) once cc ceecsecteesrenseetientreerentescuniesneetiesien 8 mw 
Reverse Voltage (Vax Max) vccccrscccececseetsenscsecseesteseseetsesesescrententevseceneetetessseesaes 2V 

Monitoring Diode 
Reverse Voltage (Vix Max) sccccccccctsseesecntectetessesctenssenttnnrensesessenssestersennenerenes 20 V 
Forward Currént (le gay) nacseie saci tds sk Mihai arenes 5mA 
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Characteristics (T,=25°C, unless otherwise specified. 
Output power data refer to the total emitted power at front 
window.) 


Laser Diode Symbol Value Unit 
Emission Wavelength Center 

of Range (®,=3 mW) x 1305425 nm 
Spectral Bandwidth (b,=0.3 mW) AA 3.5 nm 
Threshold Current lr 25(<40) mA 
Forward Voltage (®,=3 mW) Ve 1.3(<1.5) V 
Radient Power at 

Threshold Current (ly) PoTH 50 pW 
Differential Efficiency n >150 ytW/mA 
Differential Series Resistance 

(®,=3 mW) is 4(<8) Q 
Rise and Fall Time 

(D,=3 mW, R,=50 Q) trite <400 ps 
Temperature Coefficient 

of Wavelength TC, 0.5 nm/K 
Temperature Coefficient of 

Differential Efficiency TC, -1 IK 
Thermal Resistance Junction/Case Rinuc 120 KW 
Monitoring Diode 
Dark Current (Vp=5 V, b=0) lp 1(<10) nA 
Photocurrent (®,=3 mW) lp 50-600 HA 
Rise and Fall Time 

(R,=50 Q, Va=5 V, b,=3 mW) ta te <500 ns 


Note 


1. The temperature dependence of the threshoid current is given by: 


lrH(T)=ly(25 °C) exp[(T-25 °C)/T 9] 
with: ly(25 °C)=Threshold current at T=25°C. 
To=70 K (typ.) 


OPERATING INSTRUCTIONS 


To achieve an operating lifetime >105 h, which is required for 
telcom applications, the ratings listed should not be ex- 
ceeded except for short periods (5% of lifetime). Refer to the 
total emitted power at front window for output power data. 


Recommended Operating Range 
Operating Temperature 


Range at Case Te +5-40 °C 
Output Power 

— CW Power Pecw(MAx) 3 mw 

- Pulse Power 

(tp<100 ns, D<0.1) Pepuise(MAX) 6 mW 


Overload Protection 
The specified values are observed only as the diodes are not 
overloaded. 


Pulse spikes from the power supply unit for example, even if 
they last only a few nanoseconds, may cause irreversible 
damage to the laser diode. Pulse spikes may arise when the 
power supply is turned on or off or they may reach the laser 
diodes from the line via the coupling capacitance of elec- 
tronically controlled devices. 


The power supply should therefore be provided with 
appropriate protection circuits. 


Eye Protection 

The high, optical radiant power may be harmful to the human 
eye. For safety measures refer to the relevant safety 
regulations. 


SFH 4413 
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Fiber Optic 
Laser Diode 


Devices 


SFH 4415/I 


LOW POWER LASERDIODE 
FC RECEPTACLE 


Preliminary Data Sheet 


SIEMENS 


Package Dimensions in mm 





Receptacle 


M8 x .75 


1.27 
Spacing 


FEATURES 


* InGaAsP/InP MCRW Laserdiode 

* Emission Wavelength: 1300 nm 

* Suitable for Bit Rates up to 565 Mbit/s 

® Ternary Photodiode at Rear Mirror to 
Monitor and Controt Radiant Power 

* Package: Hermetically Sealed 4-pin 
Metal Subcomponent, Similar to TO 18 


® Application: Fiber Optic Communica- 
tion Systems 


Operating Instructions 

To achieve an operating lifetime >105 h, 
which is required for telecommunication 
applications, do not exceed the ratings 
listed below except for short periods (5% 
of lifetime). 


Recommended Operating Range 
Operating Temperature 


Range at Case (Tc) wn. eee +5 to 40°C 
Output Power at Coupled Fiber 
CW Power 
Pulse Power (tp<100 ns, Ds0. 1) 
DE CWmax dene senesaveateeesverencseasveneesens 100 pW 
Oe PULSEMax <cettetteceeeeseee seen ee eeeneees 150 pW 


Overload Protection 

The specified values are observed only if 
the diodes are not overloaded. For example, 
pulse spikes from the power supply unit, 
even if they last only a few nanseconds, may 
cause irreversible damage to the laser 
diode. Pulse spikes may arise when the 
power supply is turned on or off or they may 
reach the laserdiode from the line via the 
coupling capacitance of electronically 
controlled devices. Therefore the power 
supply should have the appropriate 
protection circuits. 


Eye Protection 

The high, optical radiant power may be 
harmful to the human eye. Refer to the 
relevant safety regulations for safety 
precautions. 





Maximum Ratings 

Output power ratings refer to the optimally coupled output power into a 
10/125 pm SM fiber. The operating temperature of the laser heatsink is 
identical with the case temperature. 


Module 

Operating Temperature Range at Case (Tg) oc .eeeecesneneeererees -20° to +80°C 
Storage Temperature Range (To7q) .....ccscceeereeenn cece reretie -40° to +85°C 
Soldering Temperature (2 mm from case bottom), (T.) tyya,e20 S$ «... 260°C 
Temperature Gradient (AT/dt) pay. ccscscssesstesseetsnecseetenseseneecatecseettseenecaees 10 K/min 
ACCOlETALION (Apia) sachets cad. oPiasitoc noshh ob liuentivassildensdenidecetenteuantentaeabetesertes 500 m/s2 
Laserdiode 

Direct Forward Current (leqiay) ossesscscrececeeesesenerestssectseseeesienecesenseenereiiens 150 mA 
Radiation Power CW (Dg) oo. ccceccesseererneessnsteeteescsssentenesesissesseees 150 pW 
Reverse Voltage (Vp) .....ccccscceesseseceeesesenssssesesseeseceensestecsassersteseeseecsensenseneea 2Vv 
Monitoring Diode 

Reverse Voltage (Vemax) si scciecsissiciseiecisnenrisesenisiieerienscntsaneniaecnies 20V 
Forward: Current (lepine) sc-.ecesiededs stele ceyanasines dphedccebec couse aie dvean cee tenes 5mA 


Characteristics (T,=25°C, unless otherwise specified. Output power 
data refers to a coupled 10/125 pm SM fiber) 


Laserdiode Symbol Value Unit 
Emission Wavelength, Center of Range 2 1305425 nm 
Spectral Bandwidth (de=100 pW) Axr 3.5 nm 
Threshold Current ItH 25(<40) mA 
Forward Voltage (be=100 pW) Ve 1.3(<1.8) Vv 
Radiant Power at Threshold Current, ly Pety 4(<10) pw 
Differential Efficiency n 5 to 30 pW/mA 
Differential Series Resistance 

(P_e=100 pW) Ig 4(<8) Q 
Rise and Fall Time 

(R,=50 Q, Va=5 V, _¢=100 pW) tr. te <500 ns 
Temperature Coefficient 

Wavelength TCA 0.5 nm/K 

Differential Efficiency TCy -1 %IK 
Thermal Resistance, Junction/Case Rinuc 120 KW 
Monitoring Diode 
Dark Current (Va=5V, @=0 ) lp 1(<10) nA 
Photocurrent (P= 100 pW) Ip 50 to 600 pA 
Rise and Fail Time 

(Ry =50 Q, Va=5 V, b_=100 pW) ta, te 10 ns 


Notes 

1. Equations for temperature dependence of threshold current: 
ln(T)=Inp(25°C) exp [(T-25°C)/T 9] with Inp(25°C)=Pulse threshold current 
without inherent heating, Tp=70 K (typical) 
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SFH 4415/il 


LASERDIODE 
FC RECEPTACLE 


Preliminary Data Sheet 


SIEMENS 





Package Dimensions in mm 


Receptacle 
FC 





1.27 
Spacing 


\ \ 
152 \/ 


14.8 
ne, 


vf 


a 


FEATURES 


® InGaAsP/InP MCRW Laserdiode 
* Emission Wavelength: 1300 nm 
* Suitable for Bit Rates up to 565 Mbit/s 


® Ternary Photodiode at Rear Mirror to 
Monitor and Control Radiant Power 


* Package: Hermetically Sealed 4-pin 
Metal Case, Similar to TO 18 


* Application: Fiber Optic Communica- 
tion Systems 


Operating Instructions 

To achieve an operating lifetime >105 h, 
which is required for telecommunication 
applications, the ratings listed below should 
not be exceeded except for short periods 
(5% of lifetime). 


Recommended Operating Range 
Operating Temperature 


Range at Case (T¢) «0... +5 to 40°C 
Output Power at Coupled Fiber 
CW Power 
Pulse Power (tp<100 ns, D<0.1) 
Pecwmax diasd vb'p Hea eee Ocadtetntibe Gs dsiete dawiccasle thames 1mWw 
De PULSEmax etrcetteesceceeteeeeee en eeeee ees 1.5 mW 


Overload Protection 

The specified values are observed only if 
the diodes are not overloaded. Pulse spikes 
from the power supply unit, for example, 
even if they last only a few nanseconds, may 
cause irreversible damage to the laser 
diode. Pulse spikes may arise when the 
power supply is turned on or off or they may 
reach the laserdiode from the lint via the 
coupling capacitance of electronically 
controlled devices. Therefore the power 
supply should have the appropriate 
protection circuits. 


Eye Protection 

The high, optical radiant power may be 
harmful to the human eye. For safety rea- 
sons refer to the relevant safety regulations. 





Maximum Ratings 

Output power ratings refer to the optimally coupled output power into a 
10/125 4m SM fiber. The operating temperature of the laser heatsink is 
identical with the case temperature. 


Module 

Operating Temperature Range at Case (Tg) ....ccceeceeseeseenoenes -20° to +80°C 
Storage Temperature Range (Tgpg) 0... cccccecsseeeeneereneeneeeeees ~40° to +85°C 
Soldering Temperature (2 mm from case bottom), (T,) tyyaye20 § oe 260°C 
Temperature Gradient (AT/Ct) yay ssecccceccseerecsessssecseesreuecsesssseateusenseeteeaeass 10 K/min 
Acceleration (ace) occils aledice. Gti ont aie atusam onesie, canoe aad 500 m/s? 
Laserdiode 

Direct Forward Current (lgpyay) ccscccccecceecereeceeceeveecnntesaeteeeeaetanavenseseeerensrenes 150 mA 
Radiation Power CW (@e) oo. c ccc ccscccecceneeeeecneeseecesecseeeseeeteneesarenenteeee 1.5 mW 
Reverse. Voltage:(Va) « <..cnde.etectesacrdetheriaarshl dienes quivicaenteneté eeu taerebeaues 2Vv 
Monitoring Diode 

Reverse Voltage (Vaginas) ecstatic ta tea ukidecnaad 20 V 
Forward-Current) (ler) 2.cntcvecsacl a teases a he iecooel ule dates a abtesdecevaer aetsees2 5mA 


Characteristics (T,=25°C, unless otherwise specified. Output power 
data refers to a coupled 10/125 um SM fiber) 


Laserdiode Symbol Value Unit 
Emission Wavelength, Center of Range A 1305425 nm 
Spectral Bandwidth (@-=100 nW) Ar 3.5 nm 
Threshold Current ltH 25(<40) mA 
Forward Voltage (@=100 pW) Ve 1.3(<1.8) V 
Radiant Power at Threshold Current, Ir Pety 20(<50) pW 
Differential Efficiency n 25 to 100 pWi/mA 
Differential Series Resistance 

(Pe=1 mW) Ig 4(<8) Q 
Rise and Fall Time 

(R,=50 Q, Vp=5 V, e=100 pW) tr, te <500 ns 
Temperature Coefficient 

Wavelength TCA 0.5 nm/K 

Differential Efficiency TCy -1 %IK 
Thermal Resistance, Junction/Case Rthuc 120 KW 
Monitoring Diode 
Dark Current (Vp=5V, =0 ) Ip 1($10) nA 
Photocurrent ()e=1 mW) lp 50 to 800 HA 
Rise and Fall Time 

(R,=50 Q, Vp_=5 V, Pe=1 mW) ta, te 10 ns 


Notes 


1. Equations for temperature dependence of threshold current: 
In(T)=hnp(25°C) exp [(T-25°C)/T 9} with linp(25°C)=Pulse threshold current 
without inherent heating, Tg=70 K (typical) 
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SIEMENS 


Package Dimensions in mm 


SFH4423 10.7 


<—___»> 


10.3 
~<«—— 42 Min. 


SFH 4423/4424 


LOW POWER LASERDIODE 
SM FIBER PIGTAIL 


Preliminary Data Sheet 


2.54 





Spacing 











SFH4424 








FEATURES 

* InGaAsP/InP MCRW Laserdiode 

* 10/125 um Single Mode Pigtail 

* Emission Wavelength: 1300 nm 

* Suitable for Bit Rates up to 565 Mbit/s 


® Ternary Photodiode at Rear Mirror to 
Monitor and Control Radiant Power 

* Package: Hermetically Sealed 4-pin 
Metal Case, Similar to TO 18 


* Applications: Fiber Optic Communica- 
tion Systems, Bidirectional Uses 




















Maximum Ratings Output power ratings refer to the fiber output. 
The operating temperature of the submount is identical with the case 
temperature. 


Module 

Operating Temperature Range at Case (Top) ......-ccccccesseteteetens -20° to +80°C 

Storage Temperature Range at Case (Tog)... ccccesereeeeeereeteees ~20° to +85°C 

Soldering Temperature (2 mm from case bottom), (T,) tya,e20 $ vec 260°C 

Temperature Gradient (AT /dt)mayscccccccccssesceseesecceeesesressesetceserserseeaesatscees 10 K/min 
* (AC COlETALION (Ajay) cf cs esedeendordests suoteenannsieexeisestededecdeatagtaeceebanctecat enantio 500 m/s2 

Laserdiode 

Direct Forward Current (lgepax) ssccececcececeeectesereseeee craves setsessesataatnecateneneeneee 150 mA 

Radiation Power CW (_) ...ccccceccetcecnseeceeeceteserstesieenestenesnentennenestaees 200 pW 

Reverse Voltage: (Vp) s...ricaeai vs eruttead deena eae tettads etree acae cere ng 2V 

Monitoring Diode 

Reverse Voltage: (Vainax) seein ei eAncuen sin ah Aida aeeabents 20 V 

Forward: Currenti( lec )io us ccasedscntsvsecieeleaonsaaGaseeniocs Soe retied ocabealrenltesedetiees es 5mA 
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Operating Instructions 

To achieve an operating lifetime >105 h, 
which is required for telecommunication 
applications, the ratings listed below should 
not be exceeded except for short periods 
(5% of lifetime). 


Recommended Operating Range 
Operating Temperature 


Range at Case (Tose)... +5 to 40°C 

Output Power at Coupled Fiber 
CW Power (Pe cwmax) sGeaeansaatneesesaae 100 pW 
Pulse Power (tp<100 ns, DS0.1) ............0. 
DE PULSE max) scree eeeereseseeeeserenees 150 pW 


Overload Protection 

The specified values are observed only if 
the diodes are not overloaded. Pulse spikes 
from the power supply unit, for example, 
even if they last only a few nanseconds, may 
cause irreversible damage to the laser 
diode. Pulse spikes may arise when the 
power supply is turned on or off or they may 
reach the laserdiode from the lint via the 
coupling capacitance of electronically 
controlled devices. Therefore the power 
supply should have the appropriate 
protection circuits. 


Eye Protection 

The high, optical radiant power may be 
harmful to the human eye. For safety rea- 
sons refer to the relevant safety regulations. 


Characteristics (T,=25°C, unless otherwise specified. Output power 


data refers to the fiber end.) 
Laserdiode 


Emission Wavelength, Center of Range 


Spectral Bandwidth (@e=100 pW) 
Threshold Current 
Forward Voltage (@¢=100 pW) 


Symbol 


a 
AA 


ITH 
Ve 


Radiant Power at Threshold Current, ln PetH 


Differential Efficiency 

Differential Series Resistance 
(De=1 mW) 

Rise and Fall Time 


(R,=50 Q, Va=5 V, Me=100 pW) 
Temperature Coefficient, Wavelength 
Temperature Coefficient, Differential 


Efficiency 


Thermal Resistance, Junction/Case 


Monitoring Diode 
Dark Current (Vp=5V, @=0 ) 
Photocurrent (g=1 mW) 
Rise and Fall Time 
(R, =50 Q, Va=5 V, De=1 mW) 


Photocurrent, External Light in Fiber 


(VR =5 Vv, Pe=100KW, lptp=0) 
Notes 


1. The temperature dependence of threshold current is given by: 
lin(T)=Hyp(25°C) exp [(T-25°C)/T 9] with lin 
without inherent heating, Tg=70 K (typical) 
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n 


5 


. 


ta, te 
TCA 


TCy 
Rinuc 


Symbol 


Ir 
Ip 


ta. te 


Ip 


Value 


1305+ 25 


3.5 
25(<40) 
1.3($1.8) 
4(<10) 
§ to 30 


4(<8) 


<500 
0.5 


-1 
120 
Value 
1(s10) 


50 to 600 


10 


3 


Unit 
nm 

nm 

mA 

V 

pw 
pW/mA 


Q 


ns 
nm/K 


%/K 
KW 
Unit 
nA 
pA 


ns 


pA 


(25°C)=Pulse threshold current 
) 
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SFH4423/4424 


SIEMENS 


Package Dimensions in mm 


Emitter- 





Cathode 


Max. 50.0 


spacing 179 


15.2 
20.5 





17.5 


FEATURES 


Bidirectional Module with 
Integrated WDM 


Emission Wavelength: 1300 nm 
Suitable for Bit Rates up to 565 Mbit/s 


Ternary Photodiode at Rear Mirror for 
Monitoring and Control of Radiant 
Power 


Hermetically Sealed Subcomponents, 
Similar to TO 18 


SM Pigtail with DIN Connector 
Application 


— Fiber-Optic Passive Optical Networks. 


SFH 4445 


TRANSCEIVER OPTICAL MODULE 


2.54 
Lead 
spacing 


Max. 45.0 





Detector 








Maximum Ratings 


Output power ratings refer to the SM fiber output. The operating 
temperature of the submount is identical with the case temperature. 
Module 

Operating Temperature Range at Case (T¢) oo ceceeeeenereenes —40° to +70°C 
Storage Temperature Range (Tog) ......ccc cc cetcenecsesneenenernetsttenes -40° to +75°C 
Soldering Temperature (2 mm from case bottom), (Ts) tyax=10$ ....... 260°C/min. 
Laser Diode 


Direct Forward Current (|p yay) ..:ccccccccecceseesecsereeceeeesetevseeeseeeeeesrecetessenenecees 150 mA 
Radiant Power CW (Pg) oo... ccccccceccesceeeeeecesecseenseereeatecneeneeseestasenereeeents 1200 pW 
Reverse Voltage: (Va ay) issccccitantes eel raltnnctraeetdlacasteg etnias aeted ante agioeeas 2Vv 
Monitoring Diode 

Reverse Voltage (Vp Max) -eecccccecccccececseetecterssestensenseeeesusecneeceenieraeenesnientonesseee 20V 
PIN Diode 

Reverse: Voltage:(Vepaase)vscie ess cred sg faces ess de s2eetg oat aeehaaadaegeeysaatin giae dense sd on ceees ait 20 V 
Maximum Optical Input Power (Poo Max). sects eee tee neseee snes cnenterenies 2mW 
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Characteristics (T,=25°C, unless otherwise specified. OPERATING INSTRUCTIONS 
Output power data refer to optical port SM fiber.) To achieve an operating lifetime >105 h, which is required for 


Laser Diode Symbol Value Unit Telcom applications, the ratings listed below should not be 
Emission Wavelength Center exceeded except for short periods (5% of lifetime). Refer to 
of Range (®,=0.5 mW) a 1305+25 nm the total emitted power at optical port for output power data. 
Spectral Bandwidth (@,=0.5 mW) Ad 45 nm ; 
Threshold Current (!) : IH 25(<40) mA Recommended Operating Range , 
Forward Voltage (?,=0.5 mW) Ve 1.3(<1.5) V ‘ Symbol Value Unit 
Radiant Power al Operating Temperature 
Threshold Current (rH) Ooty 15(<30) pW Range at Case Te saa °C 
Differential Efficiency n 15-100 pW/mA Output Power 
Differential Series Resistance ~ aes Pecw(max) 0.5 mW 
=0.5 mW Ss < 
a and Fall ie fe ae ‘ (tp<100 ns, DSO. 1) Peputse(MAX) 1 mW 
(b,=0.5 mW 50 Q circuit) tate <400 ps 
Max Current for 0.5 mW Output Overload Protection 
Power at Max Temperature IMAx 130 mA The specified values are observed only if the diodes are not 
Temperature Coefficient overloaded. 
OI VAy SION * TS, On nm/K Pulse spikes from the power supply unit, for example, even if 
Temperature Coefficient of they last only a few nanoseconds, may cause irreversible 
Differential Efficiency TC, el %IK damage to the laser diode. Pulse spikes may arise when the 
Thermal Resistance Junction/Case — Rinuc 120 KW _ power supply is turned on or off or they may reach the laser 
diode from the line via the coupling capacitance of electroni- 
es eee } oe , cally controlled devices. 
ark Current (V_=5 V, P= < n . 
Spectral Sensitivity (4=1550 nm) S, ae AW The power supply should therefore be provided with 
Junction Capacitance appropriate protection circuits. 
(=0, f=1 MHz,Vp=3 V) Cs 1.5(s2) pF 
Rise and Fall Time Eye Protection 
(R,=50 2, Va=5 V, A=1300 nm, The high, optical radiant power may be harmful to the human 
,=0.5 mW) trie — —0.5(s1.5) ons eye. For safety measures refer to the relevant safety 
regulations. 
Monitoring Diode ie 
Dark Current (Va=5 V, =0) Ip <0.5 pA B52 
Photocurrent («b,=0.5 mW) Ip 100-800 pA ra 
Rise and Fall Time zs? 
(Ri=50 Q, Va=5 V, P.=0.5 MW) tate <10 ns 
Module 
Photocurrent PIN due to 
Optica! Crosstalk (2) lort 20 nA 
Notes 


1. The ternperature dependence of the threshold current is given by: 
lry(T) = lrH(25 °C) exp[(T-25 °C)/T 9] 
with: 
In4(25 °C) = Threshold current at T=25°C. 
To=70 K (typ.) 


2. Photocurrent of PIN diode caused by internal optical crosstalk 
measured at &,=0.5 mW and Va=5 V (without reflections 
at optical port). 
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SIEMENS ~ 


Package Dimensions in mm 


Emitter- 





Cathode 





spacing 172 


‘SFH 4446 
TRANSCEIVER OPTICAL MODULE 


Detector 


2.54 
Lead 
spacing 


Max. 45.0 





Max. 50.0 





15.2 
20.5 





17.5 


FEATURES 

* Bidirectional Module with 

Integrated WDM 

Emission Wavelenght: 1300 nm 
Suitable for Bit Rates up to 565 Mbit/s 


Ternary Photodiode at Rear Mirror for 
Monitoring and Control of Radiant 
Power 


Hermetically Sealed Subcomponents, 
Similar to TO 18 


SM Pigtail with DIN Connector 
Application 


— Fiber-Optic Point to Point 
Transmission 








Maximum Ratings 


Output power ratings refer to the SM fiber output. The operating 
temperature of the submount is identical with the case temperature. 
Module 


Operating Temperature Range at Case (To) oe. eceesteseeeereeerens -40° to +70°C 
Storage Temperature Range (Totg) .-ccccccceeeecesssneseseeeeteseseeneanens -40° to +75°C 
Soldering Temperature (2 mm from case bottom), (Ts) tyyax=10 ........ 260°C/min 
Laser Diode 

Direct Forward Current (Ip qyay) occcccesceceesseeteseeeesceeenstecarreesceesenenensesenetsesenen 150 mA 
Radiant Power CW: (Da)si.cc icin onda iii sistiecnsesieteeii cane 200 wW 
Reverse Voltage (Vp ymax) -:cscccccccssceceescesceseeuseteeesseseecsssneessessensevsesretecesenesaeeaes 2V 
Monitoring Diode 

Reverse. Voltage’ (Vp ax) scsicccssieeitvsaedunisosaieescacdtestd caseueeieciasineusiecevestecsannaed 20V 
PIN Diode 

Reverse Voltage (Va Max) vcscececceceseessenesseneretesietreceesenacsecuevsesaseeseteseeecneenenecnee 20V 
Maximum Optical Input Power (Pop: Max) -scccceieceeeeteeetetetseenseneerenneneeesenenees 1mw 
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Characteristics (T,=25°C, unless otherwise specified. 
Output power data refer to optical port SM fiber.) 


Laser Diode Symbol Value Unit 
Emission Wavelength center 

of Range (®,=0.1 mW) a 1305425 nm 
Spectral Bandwidth (b,=0.1 mW) Ar 45 nm 
Threshold Current (1) tH 25(<40) mA 
Forward Voltage (®,=0.1 mW) Ve 1.3(<1.5) V 
Radient Power at 

Threshold Current (174) ety 10(<20) pW 
Differential Efficiency n 8-60 pWimA 
Differential Series Resistance 

(b,=0.1 mW) rs 4(<8) Q 
Rise and Fall Time 

(®,=0.1 mW, 50 Q circuit) tate <400 ps 
Max Current for 0.1 mW Output 

Power at Max Temperature Imax 130 mA 
Temperature Coefficient 

of Wavelength TC, 0.5 nm/K 
Temperature Coefficient of 

Differential Efficiency TC, -1 RIK 
Thermal Resistance 

Junction/Case Rinuc 120 KW 
PIN Diode 
Dark Current (Vp=5 V, b=0) Ip 1(<10) nA 
Spectral Sensitivity (A=1550 nm) Sy 0.7(20.6) AW 
Junction Capacitance 

(b=0, f=1 MHz,V_=3 V) C3 1.5(<2) pF 
Rise and Fall Time 

(R,=50 Q, Va=5 V, A=1300 nm, 

®,=0.1 mW) tate 0.5(<1.5) ns 
Monitoring Diode 
Dark Current (Va=5 V, @=0) tp <0.5 pA 
Photocurrent (),=0.1 mW) Ip 100-800 HA 
Rise and Fall Time 

(R,=50 Q, Vp=5 V, ,=0.1 mW) tate <10 ns 
Module 
Photocurrent PIN due to 

Optical Crosstalk (2) lort 10 nA 
Notes 


1. The temperature dependence of the threshold current is given by: 
lry(T)=l4(25 °C) exp[(T-25 °C)/T 9] 
with: 
lry(25 °C)=Threshold current at T=25°C. 
To=70 K (typ.) 


2. Photocurrent of PIN diode caused by internal optical crosstalk 
measured at .=0.1 mW and Vp_=5 V (without reflections at 
optical port), 


OPERATING INSTRUCTIONS 


To achieve an operating lifetime >105 h, which is required for 
Telcom applications, the ratings listed below should not be 
exceeded except for short periods (5% of lifetime). Refer to 
the total emitted power at optical port for output power data. 


Recommended Operating Range 


Symbol Value Unit 
Operating Temperature 
Range at Case To +5-40 °C 
Output Power 
— CW Power Pecwm AX) 0.1 mw 
— Pulse Power 
(tp<100 ns, DsO.1) P epulse(MAX) 0.2 mw 


Overload Protection 
The specified values are observed only if the diodes are not 
overloaded. 


Pulse spikes from the power supply unit, for example, even if 
they last only a few nanoseconds, may cause irreversible 
damage to the laser diode. Pulse spikes may arise when the 
power supply is turned on or off or they may reach the laser 
diode from the line via the coupling capacitance of electroni- 
cally controlled devices. 


The power supply should therefore be provided with 
appropriate protection circuits. 


Eye Protection 

The high, optical radiant power may be harmful to the human 
eye. For safety measures refer to the relevant safety 
regulations. 


Fiber Optic 
Laser Diode 
Devices 


SFH 4446 


6-41 


SIEMENS SFH 4448 


TRANSCEIVER OPTICAL MODULE 


Package Dimensions in mm 


2.54 
Lead 
spacing 


Emitter- 
Cathode Max. 45.0 


Max. 50.0 





Detector 











FEATURES Maximum Ratings 
* Bidirectional Module with Integrated Output power ratings refer to the SM fiber output. The operating 
Beam Splitter temperature of the submount is identical with the case temperature. 
* Emission Wavelength: 1300 nm pa : 2 ee ‘ 
é‘ F F < perating Temperature Range at Case (Tg) .....cccceeeeeereenesteneree -40° to +70° 
Sultabie tor Bin mer Upto bee. Meitls Storage Temperature Range (Topg) oo... ccccsceesesserere serene -40° to +75°C 


* Ternary Photodiode at Rear Mirror for Soldering Temperature (2 mm from case bottom), (Ts) tyax=10 $ 260°C/min 
Monitoring and Control of Radiant acer pose ‘ ( I Tal tase t O'S a 


Power Similar to TO 18 


Cag ala a Direct Forward Current (l_p max) .-eeececceereerereeees i Mabdiea cada a ntacee 150 mA 
* SM Pigtail with DIN Connector Paciant POWSROW (02) Siocon trett ariectes ecg Mitta teihe aA De Net ata 44 400 pW 
* Application Reverse Voltage (Vp yay) -svcvsissscsssestsesesecsesesceesessesssssecstecsesesesstestsessessseasseesenenes 2V 
— Fiber-Optic Communication Systems Monitoring Diode 

Reverse Voltage (Va ax) vccccccecscssericceressestssenesseeciseieresesisreeeseeineseraneres 20 V 

PIN Diode 
Reverse Voltage (Vp Max) sscvcccceeeeteceeteeetsnseeeessaecssteeecnenaresetieistensenenaenesaeesaeas 20V 
Maximum Optical Input Power (Popt MAX) sc ecceeescseneeeceseeseeeeeteteeeessneeeeneenees 1mw 
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Characteristics (T,=25°C, unless otherwise specified. 


Output power data refer to optical port SM fiber.) 


OPERATING INSTRUCTIONS 
To achieve an operating lifetime >105 h, which is required for 


Laser Diode Parameter Symbol Value Unit Telcom applications, the ratings listed below should not be 
Emission Wavelength center exceeded except for short periods (5% of lifetime). Refer to 
of Range («b,=200 41W) x 1305425 nm the total emitted power at optical port for output power data. 
Spectral Bandwiath (@,=200 pW) AX 45 nm x 
Threshold Current (1) ° Ir 25(<40) mA Recommended Operating Range - 
Forward Voltage (,=200 pW) Ve 1.3(<1.5)  V . Symbol Value Unit 
Racient Powerat Operating Temperature 
Threshold Current (Ir) Der 6(<30) pW Range at Case Te toad: * SE 
Differential Efficiency 7 6-30 pWimA Output Power 
Differential Series Resistance ~ Sain Pecw(max) 200 yw 
Me encen BUY) 's a2) 2 (tp<100 ns, Ds0.1) ®, 400 uw 
Rise and Fall Time : epulse(MAX) 
(®,=200 pW, 50 Q circuit) tate <400 ps 
Max Current for 200WW Output Overload Protection 
Power at Max Temperature IMAax 130 mA The specified values are observed only if the diodes are not 
Temperature Coefficient overloaded. 
OPM aVGIEAOUT: = TC, a nmiK Pulse spikes from the power supply unit, for example, even if 
Temperature Coefficient of they last only a few nanoseconds, may cause irreversible 
Differential Efficiency _ TC, “1 %IK damage to the laser diode. Pulse spikes may arise when the 
Thermal Resistance Junction/Case — Rinuc 120 KW _— power supply is turned on or off or they may reach the laser 
diode from the line via the coupling capacitance of electroni- 
PIN Diode cally controlled devices. 
Dark Current (Va=5 V, @=0) Ip 1(<10) nA ; ; 
Spectral Sensitivity (A=1300 nm) S. 0.5(20.3) AW The power supply should therefore be provided with 
Junction Capacitance appropriate protection circuits. 
(@=0, f= 1MHz,Vg=3 V) Cs 1.5(<2) pF 
Rise and Fall Time Eye Protection 
(RL=50 Q, Va=5 V, A=1300 nm, The high, optical radiant power may be harmful to the human 
h,=200 pW) tate 0.5(<1.5) ons eye. For safety measures refer to the relevant safety 
regulations. 
Monitoring Diode 26 
Dark Current (Va=5 V, @=0) ir <0.5 BA eg 
Photocurrent (,=200 pW) lp 100-800 pA BEE 
Rise and Fall Time =a? 
(R,=50 Q, Vp=5 V, b,=200 tW) tate <10 ns 
Module 
Photocurrent PIN due to 
Optical Crosstalk (2) lort 3 HA 


Notes 


1. The temperature dependence of the threshold current is given by: 
lry(T)=ly(25 °C) exp{(T-25 "CYT 9] 


with: 
Ipy(25 °C)=Threshold current at T=25°C. 
To=70 K (typ.) 


2. Photocurrent of PIN diode caused by internal optical crosstalk 
measured at @_¢=0.2 MW and Vp=5 V (without reflections at 
optical port). 
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SFH 4448 


SIEMENS 


Package Dimensions in mm 


87.2 | 
@6.7 


Emitter- 





Cathode 





spacing 172 


15.2 
20.5 





Max. 50.0 


SFH 4646 


TRANSCEIVER OPTICAL MODULE 


Detector 


2.54 
Lead 
spacing 








17.5 


FEATURES 
¢ Bidirectional Module with 
Integrated WDM 
* Emission Wavelength: 1550nm 
* Suitable for Bit Rates up to 565 Mbit/s 


*® Ternary Photodiode at Rear Mirror for 
Monitoring and Control of 
Radiant Power 


Hermetically Sealed Subcomponents 
Similar to TO 18 


SM Pigtail with DIN Connector 
¢ Application 


— Fiber-Optic Point to Point 
Transmission 


Emitter 


Detector 
: 


cals 
MD Ws © ALD 


aa 


. = 





Maximum Ratings 


Output power ratings refer to the SM fiber output. The operating temperature of 
the submount is identical with the case temperature. 


Module 

Operating Temperature Range at Case (T6) wont trees ~40° to +60°C 
Storage Temperature Range (Tog) ..-.cccccccceccerereserenieneenenenes ~40° to +75°C 
Soldering Temperature (2 mm from case bottom), (Ts) tya,=10 § ....... 260°C/min. 
Laser Diode 

Direct Forward Current (l_ yax) -oscccccee nsec e cece serene eiennernneniens 150 mA 
Radiant Power CW (Dg) oct ccscsesecre isdn acts paeiliaansseiderieieestanseeal 200 pW 
Reverse Voltage (Va max) vcccceccsccscerenectcecesnsectetssecessiesisesissisesnesnteneneenee 2V 
Monitoring Diode 

Reverse Voltage (Ve Max) sccccscceccecscerscrcecseeeteceeseveneeensetenieesnreetenrenerceeeaeeevenesnees 20V 
PIN Diode 

Reverse Voltage (Vp Max) vvccccccceeciecestreeceteeecitncesctnsnetesessecesitenseseneressasasen 20 V 
Maximum Optical Input Power (Pope Max) --ssecccceseeceseerecete eee eeetettneenetetentenens 1 mw 
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Characteristics (T,=25°C, unless otherwise specified. 
Output power data refer to optical port SM fiber.) 


Laser Diode Symbol Value Unit 
Emission Wavelength Center 

of Range (®,=0.1 mW) a 1550+ 25 nm 
Spectral Bandwidth (@,=0.1 mW) AA 45 nm 
Threshold Current (see note 1) Ity 35(<50) mA 
Forward Voltage (,=0.1 mW) Ve 4.3(<1.5) V 
Radient Power at Threshold 

Current (It) PetH 10(<30) pW 
Differential Efficiency n 5-50 wWimA 
Differential Series Resistance 

(®,=0.1 mW) fg 4(<8) Q 
Rise and Fall Time 

(,=0.1 mW, 50 Q circuit) tate <400 ps 
Max Current for 0.1 mW Output 

Power at Max Temperature Imax 130 mA 
Temperature Coefficient 
of Wavelength TC, 0.5 nm/K 
Temperature Coefficient of 

Differential Efficiency TC, -2 %I/K 
Thermal Resistance Junction/Case Rinuc 120 KW 
PIN Diode 
Dark Current (Vp=5 V, @=0) Ip 1(S10) nA 
Spectral Sensitivity (A=1300 nm) S, 0.7(20.6) AW 
Junction Capacitance 

(@=0, f=1MHz,Vp=3 V) C3 1.5(<2) pF 
Rise and Fall Time 

(R,=50 Q, Vp=5 V, A=1300 nm, 

,=0.1 mW) tale 0.5(<1.5) ons 
Monitoring Diode 
Dark Current (Vp_=5 V, P=0) IR <0.5 RA 
Photocurrent (®,=0.1 mW) Ip 100-800 HA 
Rise and Fall Time 

(R,=50 Q, Va=5 V, b,=0.1 mW) — tate <10 ns 
Module 
Photocurrent PIN due to 

Optical Crosstalk (2) lort 10 nA 
Notes 


1.The temperature dependence of the threshold current is given by: 


lrH(T) = lqH(25 °C) exp[(T-25 °C)/To] 

with: 

lyH(25 °C) = Threshold current at T=25°C. 
Tp=70 K (typ.) 


2. Photocurrent of PIN diode caused by internal optical crosstalk 
measured at @,=0.1 mW and Vp=5 V (without reflections 
at optical port). 


OPERATING INSTRUCTIONS 


To achieve an operating lifetime >105 h, which is required for 
Telcom applications, the ratings listed below should not be 
exceeded except for short periods (5% of lifetime). Refer to 
the total emitted power at optical port for output power data. 


Recommended Operating Range 


Symbol Value Unit 
Operating Temperature 
Range at Case Te +5~40 °C 
Output Power : ; 
— CW Power Pecw(max) 0.1 mw 
— Pulse Power 
(tp<100 ns, DSO. 1) Pepulse(MAX) 0.2 mW 


Overload Protection 
The specified values are observed only if the diodes are not 
overloaded. 


Pulse spikes from the power supply unit, for example, even if 
they last only a few nanoseconds, may cause Irreversible 
damage to the laser diode. Pulse spikes may arise when the 
power supply is turned on or off or they may reach the laser 
diode from the line via the coupling capacitance of electroni- 
cally controlled devices. 


The power supply should therefore be provided with 
appropriate protection circuits. 


Eye Protection 

The high, optical radiant power may be harmful to the human 
eye. For safety measures refer to the relevant safety 
regulations. 


Fiber Optic 
Laser Diode 
Devices 


SFH 4646 
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SIEMENS | SFH 480301 


12-STRIPE LASER ARRAY 


FEATURES 
® 12-Stripe Laser Array with 10 um 
Distance Between Stripes 


¢ GRINSCH-Quantum-Well Structure with 
Dielectric Coating (asymmetric) 


Monochromatic Coherent 
Source of Radiation 


High Radiant Power 


Mounted on a Metallic Carrier 
(Chip on Carrier) 


Cathode Connection by Gold Strip 


Suitable for Customer-Tailored 
Encapsulation 


Applications: 
— Pumps of Neodym-YAG Lasers 
- proaueney yal with z rome 
on-Linear Crystals 
~ Powerful IR Source of Radiation e.g. Y J ae 
for Distance Measurements 
~ Optical Communication Systems 


Package Dimensions in mm 


Anode _—_ Ceramic (Al,03, metallized) 





CW Output Power, Tsygp=25°C (Pecw) POPES SPE PESYSTSEPYEeeereer rere rer rrrrer rire err errr 500 mW 
Pulse Output Power, Tgyg=25°C (Pepuis) seccecrecsneeeseseseeeieeseeseney 700 mW 
t<150 pts, DS0.001 

Reverse: Voltage (Vp) csscicecssccaiscsectsaussetecsvisuacessdiversaga condi teadiadrvetaasavssdeterasis 3V 
Operating Temperature Range (Toyg) () cee ccereceteneeeeeteeteens 5° to +60°C 
Storage Temperature Range (Tstg) (1)... cccccccseeeteeteeteereeenseetees 5° to +70°C 
Soldering Temperature tyax=5 S (To axy) osseiecceecreecseceieerecesneeenecsneseneeeey 150°C 
Note 


1. If moisture is kept out with a hermetically sealed case, an operating tempera- 
ture range Of Tsug -5 to+60°C and a storage temperature range of Tsrg -40 
to+70°C are permissible. 

GRINSCH = Graded Index Seperate Confinement Hetero Structure 
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Characteristics (Tsyg=25°C, unless otherwise specified) 


Parameter Symbol Value Unit 
Threshold Current 2 lr 

Pulse Operation 220 mA 

CW Operation 230 mA 
Forward Current Fs 

Pulse Operation (Pepys =200 mW) 900 mA 

CW Operation (Pecyw =200 mW) 950 mA 
Forward Voltage (Penyj.=200 mW) Ve 2.2 V 
Differential Series Resistance fg 0.4 Q 
CW Output Power Pecw 500 mW 
Pulse Output Power 

(t $150 ps, D<0.01) Pepuls 700 mW 
Emission Wavelength (1) PEAK 809+5 nm 
Spectral Bandwidth Ar 2 nm 
Differential Efficiency n 

Pulse Operation 0.7 WIA 

CW Operation 0.7 W/A 


Overload Protection : 

The specified values apply only as long as the diodes are 
not overloaded. Pulse spikes from the power supply, for 
example, even if they last only a few nanoseconds, may 
cause Irreversible damage to the laser diode. Pulse spikes 
may arise when the power supply is turned on or off, or they 
may reach the laser diode from the line via the coupling 
capacitance of electronically controlled devices. 


The power supply should therefore be provided with 
appropriate protection circuits. 


Eye Protection 

The high, optical radiant power may be harmful to the human 
eye. For safety measures refer to the relevant safety 
regulations. 


Measurement Record 
Each laser array is supplied with a measurement record 
containing the following measured values: 


Radiant Power ®, versus forward current |p 
Threshold Current Ir 

Differential Efficiency n 

Forward Voltage at ®epuj, =500 mW 
Emission Wavelength 


Emission wavelengths from 790 nm to 890 nm upon request 
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SFH 480301 


Fiber Optic 
Laser Diode 
Devices 


SIEMENS SFH 482201 


GaAlAs-LASER DIODE (250 mW) 


Package Dimensions in mm 


. Peltier-Cooler + 5. Laserdiode Anode 

. NTC 6. Monitor Diode Anode 

. NTC 7. Monitor Diode Cathode 
. Laserdiode Cathode 8. Peltier-Cooler (—) 





FEATURES Maximum Ratings 
*® Quantum-Well Structure Manufactured Laser Diode (T5y, =25 °C) 
in MOCVD Epitaxie Process Light Output (Pope) ...escssecsessecsssecsesessesesscetsseessaneseecssccseeseanssesceseessatsaceseanees 300 mW 
¢ Asymmetrically Coated Laser Mirrors Pulse-Output oer (Pepute wtnsabobedacadabanas Segtennee deal teuscxcesdtasnes seutacosvennpss 350 mW 
- re . 7<150 us, 0 $0.01 
* Width of Emitting Aree: jim ; Reverse Voltage (Va) ....cccccccccscsssssssssaesescececseeconessnsnssasessesseessansssesteasenseeeneaeees 3V 
* Implemented Monitor Diode for Light Operating Temperature (Top) ......cccsecssscseenscsesseeeneceeseeseeeeseeties -10° to +60°C 
Input Regulation Storage Temperature (Tg) oe. cceccccseeesesessscsseeserserenserenesesenecenetenes -40° to +70°C 
® On-Board Peltier Cooler and Precision 
Temperature Sensor Peltier Cooler type MELCOR FC 06-31-040MMTT 
© Package: TO 3 Hermetically Sealed, CUITENE (IAQ) seo teiete handle doi awk aais wlanimianiaiene eames. 18A 
Antireflecting Window Voltage: (Vin) hii Seoctoaas Les Pi ewe eke ae nan 3.6V 
* Applications Power Dissipation (Piggy): ssescse-cvorcsesscsettescvtasissteevsssoeasdeaeascascserserseroceucestveenes 4.1W 


= Pumping of No-YAG-Lasers Monitor Diode type SIEMENS F6é2D 
~ Medical Applications Reverse Voltage (Vp) 


- Testing and Measurement 
Applications 


DESCRIPTION 


The laser diode SFH 482201 is a 
monochromatical light source with high 
optical output for DC and pulse applications. 
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Characteristics (Ts g=25°C, unless otherwise specified) 


Parameter Symbol Value Unit 
Laser Diode 
Wavelength APEAK g09+5 nm 
Spectral Bandwidth Ar 2 nm 
Light Output Power Pepe 250 mw 
Threshold Current, DC Ity 130-200 mA 
Threshold Current, Pulse lryy 130-200 mA 
Differential Efficiency, DC n 0.5-0.7 W/A 
Differential Efficiency, Pulse n 0.55-0.75 W/A 
Operating Current, Pep¢c =250 MW se 490 mA 
Forward Voltage, ®gp¢o =250 mW Ve 1.8 V 
Differential Series Resistance Ig 0.6-1.0 Q 
l-=100-500 mA 


Temperature Sensor Type M867 
Resistance Ry 10 kQ 


Test Certificate 

Every laser diode is supplied with its individual record of 
electrical test. In this test record the following parameters 
and corresponding values are listed. 


© Light output, ®,=f(I-) in DC and pulse operation 

* Threshold current, I74in DC and pulse operation 

© Differential efficiency, n in DC and pulse operation 

* Operating current, Ir at Pepp=250 MW 

e Forward voltage, Ve at Dep =250 mW 

¢ Sensitivity of monitor diode, Syoy at Pep =250 MW 

e Photocurrent of monitor diode, Ion at Pepc=250 MW 
¢ Wavelength, Apeax in pulse operation 


NOTES FOR OPERATION 


Overload Protection 

The specified values apply only as long as the diodes are 
not overloaded. Pulse spikes from the power supply unit, for 
example, even if they fast only a few nanoseconds, may 
cause irreversible damage to the laser diode. Such spikes 
may occur when the power supply is turned on or off or they 
may reach the laser diode from the line via coupling capaci- 
tance of electronically controlled devices. 


The power supply should therefore be provided with 
appropriate protection circuits. 


Eye protection 

This laser diode is a Class 4 Laser product. 

Due to high optical output, power damage to the eyes can 
easily occur. Use proper eye protection as described in the 
relevant saftey regulations. 
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SFH 482201 


Fiber Optic 
Laser Diode 


Devices 


SIEMENS 


Package Dimensions in mm 











. Peltier-Cooler (+) 


. NTC 
. NTC 


_ @5 


SFH 482301 


GaAlAs-Laser Diode 500 mW 


Laser Mirror 


219.45 Hr @. NS 30.2 39.2 
+0.2 bee. “40.15 +0.3 











5. Laserdiode Anode 
6. Monitor Diode Anode 
7. Monitor Diode Cathode 


. Laserdiode Cathode 8. Peltier-Cooler (-) 


FEATURES 


Monochromatic, Coherent Radiation 
Source for Pulse and CW-Operation 


MOCVD Quantum-Well Structure 


Dielectric Asymmetric Coated Laser 
Mirrors 


Emission Width: 120 um 


Monitor Diode for Control and Regula- 
tion of Radiant Power 


Peltier Cooler and NTC Thermistor for 
Temperature Control and Wavelength 
Tuning 


Package: TO 3-Package with 
Antireflecting Window Hermetically 
Sealed 


Applications 
~ Pumping of Nd-YAG-Lasers 
~ Medical Applications 


- Testing and Measurement 
Applications 





Maximum Ratings 
Laser Diode (T5yg=25 °C) 


CW-Output Power (Pgoy) () oor ctecteeteeteceettsnseneceesneneececateneensenaees 550 mW 

Pulse-Output Power (Pepuis) () escent ieeneseseeeneienteceeeeneessneeeeeseeenees 700 mW 
t<150 pis, Duty Cycle <1% 

REVErSe VOIAGS (Va) es acessetet cape stevteceute ceed GianeeteearanmledAsgteastaneledaettap uwvteeedes 3V 

Operating Temperature (Tyg) oo... ceccesecrecsereeteeerseseseernteeneciees -10° to +60°C 

Storage Temperature (Tog) ..ccccccecccce cect teetetietersreneeerenees -40° to +70°C 

Maximum Lead Soldering Temperature (Tg) Max. fOr 58.0... ees 250°C 


Peltier Cooler 


Current'(Iigas) overseen dards ah oan Shai dndewagadiiiaiaters 1.8A 
Voltage (Visas) esssicessavcscecocesatesusatuscavesdilinsssialvoaustecnsdevasvvedadendedtaaoceaseovinact oases 3.6V 
POWER: (Ppa se) cihetoctindsestuceiventessuesdsgard ava shcimdssvandagasauvesstassdsuasavtaadadevecesradeiveseats 4.1W 
Monitor Diode 

Reverse Voliage: (Va) vccsiaien aacdesencis ces eceitieth lanes toaetertitenshiass cbeuesogeeaetaenetels 20 V 
Note 

1. In NA=0.6 
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Characteristics (Tsyg=25°C) 


Parameter 

Laser Diode, CW-Operations 

Recommended Operating 
Temperature 

Emission Wavelength 

Spectral Width 

CW-Output Power (1) 

Threshold Current 

Differential Efficiency (1) 

Operating Current 

Operating Voltage 

Differential Serial Resistance 

Characteristic Temperature for 
Threshold Current (2) 

Temperature Coefficient of 
Operating Current 

Temperature Coefficient of 
Wavelength 

Thermal Resistance 
PN-Junction - NTC 


Monitor Diode 
Sensitivity 


NTC Thermistor 
Resistance 


Notes 
1. In NA=0.6 


Symbol Value 
T -10 to +35 
AgcaK g09+5 
AA 2 
Decw 500 
rH 270 
n 0.75 
lop 940 
Vop 2.0 
Is 0.4(<0.6) 
1 150 
TC, 0.5 
TC, 0.25-0.30 
Rthuntc 15 
Ss 0.5-10 


2. Thermal behavior of It, can be modeled as lryo=l74; xP 


(Tz ~14)/T 


Test Certificate 


Each laser diode is supplied with technical information about 


e Radiant power 
e Threshold current 
e Differential efficiency 


e Operating current and operating voltage 


* Emission wavelength 


0 
0 200 400 600 800 mA 
—r}; 





1200 


Unit 


°C 
nm 
nm 
mW 
mA 
W/A 
mA 


%IK 


nm/K 


KW 


mAMW 


kQ 


NOTES FOR OPERATION 


Overload Protection 

The specified values apply only as long as the diodes are 
not overloaded. Pulse spikes from the power supply unit, for 
example, even if they last only a few nanoseconds may 
cause irreversible damage to the laser diode. Such spikes 
may occur when the power supply is turned on or off or they 
may reach the laser diode from the line via coupling capaci- 
tance of electronically controlled devices. 


The power supply should therefore be provided with 
appropriate protection circuits. 


Handling of Package 
Observe the same rules as for handling MOS-devices to 
avoid electrostatic-induced damage. 


Eye Protection 


This laser diode is a Class 4 Laser product. 
For safety measures refer to the relevant safety regulations. 


SFH 482301 
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Fiber Optic 
Laser Diode 


Devices 


SIEMENS SFH 483401 
SFH 483406 


GaAlAs-LASER DIODE 1000 mW 
WITH FC-CONNECTOR 750 mwW() 


Package Dimensions in mm 
SFH 483401 


| G5 19.45 
+0.2 


























5. Laserdiode Anode 

6. Monitor Diode Anode 
2 7. Monitor Diode Cathode 
. Laserdiode Cathode 8. N.C. 


SFH 483406 
~« 


5.9 
0.1 





Laser Mirror 














: - 2 \\ 
5 oe 30.2 39.2 
M8x0.75 ae aur SG 12.7 40.15 £0.3 

















5. Laserdiode Anode 

6. Monitor Diode Anode 
; 7. Monitor Diode Cathode 
. Laserdiode Cathode 8. N.C. 





FEATURES 


© Monochromatic, Coherent Radiation 
Source for Pulse and CW-Operation 


@¢ MOCVD Quantum-Well Structure 


* Dielectric Asymmetric Coated Laser 
Mirrors 


* Emission Width: 200 pm 


* Monitor Diode for Control and Regula- 
tion of Radiant Power 


¢ NTC Thermistor for Temperature 
Control and Wavelength Tuning 


* Package: TO 3-Package with 
Antireflecting Window SFH 483401 and 
with FC-Connector SFH 483406 


¢ Applications 
~ Pumping of Nd-YAG-Lasers 
— Medical Applications 
—- Energy transmission 


- Testing and Measurement 
Applications 


- Triggering High-Power Thyristors via 
Glass Fiber 


NOTES FOR OPERATION 


Overload Protection 

The specified values apply only as long as 
the diodes are not overloaded. Pulse spikes 
from the power supply unit, for example, 
even if they last only a few nanoseconds 
may cause irreversible damage to the laser 
diode. Such spikes may occur when the 
power supply is turned on or off or they may 
reach the laser diode from the line via 
coupling capacitance of electronically 
controlled devices. 


The power supply should therefore be 
provided with appropriate protection 
circuits. 


Handling of Package 

Observe the same rules as for handling 
MOS-devices to avoid electrostatic-induced 
damage. 


Eye Protection 

This laser diode is a Class 4 Laser product. 
For safety measures refer to the relevant 
safety regulations. 


Maximum Ratings 
Laser Diode (Tsyg=25°C) 


CW-Output Power (@goy) () occ ccceenee ests tteteneeeeteeserenees 


Pulse-Output Power (Pepuis) ) 
t<150 pis, Duty Cycle <1% 


1050 (800)(2) mW 
1300 (1100)(2) mW 


Reverse Voltage (Va) ...ecccccccccccteeescsttcscecseeesesecesstatecsscsecsessescseseseversssatssesieens 3V 
Operating Temperature (Tgyg) .....cccccecceeececceeecereeneeerentecseereeseenenenees —10° to +60°C 
Storage Temperature (Tog) ..ccccccccccseeeentsessessesesseeesetreeeestersenseeaees —40° to +70°C 
Maximum Lead Soldering Temperature (Tg) Max. for 58 ooo. eeeeeeeeees 250°C 
Monitor Diode 
Reverse Voltage (Vp) ...ccsccssessessescssssesesssscsesssscsesasseecsscsessescsesseessceesesseesenssnens 20 V 
Notes 
1. In NA=0.6 
2. Measured with a fiber NA=0.35, core diameter=125 ym 
Characteristics (Tsyg=25°C) 
Parameter Symbol Value Unit 
Laser Diode, CW-Operations 
Recommended Operating 
Temperature T -10 to+35 °C 
Emission Wavelength APEAK 80945 nm 
Spectral Width Anr 2 nm 
CW-Output Power (1) Pecw 1000(750)(2) mw 
Threshold Current tH 450 mA 
Differential Efficiency (1) n 0.75 (0.56)(2) W/A 
Operating Current lop 1780(1780)(2) mA 
Operating Voltage Vop 2.1 V 
Differential Serial Resistance Is 0.3(<0.4) Q 
Characteristic Temperature for 
Threshold Current (3) To 150 K ae 
Temperature Coefficient of 232 
Operating Current TC, 0.5 %IK Sue 
Temperature Coefficient of a Pa 
Wavelength TC, 0.25-0.30 nm/K 
Therma! Resistance: 
PN-Junction - NTC RihJNTC 9 KW 
Thermal Resistance; 
NTC - Ambient ee 1 KW 
Monitor Diode 
Sensitivity S 0.5-10 mA/W 
NTC Thermistor 
Resistance Rute 10 kQ 
Notes 
1. In NA=0.6 


2. Measured with a fiber NA=0.35, core diameter=125 pm 
3. Thermal behavior of Ip, can be modeled as !ryo=l7H1 xP (To -T;)/To 


Test Certificate 


Each laser diode is supplied with technical information about 


e Radiant power 
e Threshold current 
Differential efficiency 


¢ Operating current and operating voltage 


e Emission wavelength 
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SFH 48340 1/483406 


SIEMENS SFH 483501 


40-STRIPE ARRAY 


Package Dimensions in mm 




















1. N.C. 5. Laser Anode 

2. NTC Thermistor 6. Monitor Diode Anode 
3. NTC Thermistor 7. Monitor Diode Cathode 
4. Laser Cathode 








FEATURES Maximum Ratings 


© 40-Stripe Laser Array with 10 pm Laser Diode 


4 A CW Output Power, T5yg=25°C (@Deqy) occ cece ecee cette tenets eter teeenees 1500 mW 
Distance Between Stripes Pulse Output Power, Tsyg=25°C (Deputg) sev sess vesssesuseesusnseensnassetnnse 2000 mW 
® GRINSCH-Quantum-Well Structure t<150 ps, D<0.01 
with Dielectric Coating Reverse Voltage (Va) ..ccccccsccsccsissesesseccsscessicseesseescesestsenescsineneneanentesaneeseenenetieens 3V 
(Asymmetrical) Operating Temperature(Tgyp) -..s-ssssscscscscssesseessseesesssseasseceseesseccueesnetses -5° to +60°C 
* Monochromatic Coherent Source of Storage Temperature Range (Tota) ..ccccccccsccssescseseteseeeesneeeeeeneeens —40° to +70°C 
Radiation 
* High Radiant Power NTC Thermistor Siemens type M867 
© Built-in Monitor Diode for Control of Resistance, Tgyg=25°C (Rp) oo. ccecec cscs ccessenseseceeseesesnsessesninnerescesarearerneses 10kQ 


Radiant Power 
Applications 
— Pumps of Nd-YAG-Lasers 


— Frequency Doubling with Nonlinear 
Crystals 


- Triggering High-Power Thyristors 
by Fiber Optic Conductors 


- Powerful IR Source of Radiation 
e.g. for Distance Measurements 


— Optical Communication Systems 


* 


GRINSCH = Graded Index Separate 
Confinement Hetero Structure. 
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Characteristics (Tsyg=25°C unless otherwise specified) 


Parameter Symbol! Value Unit 
Threshold Current 
Pulse Operation lt 770 mA 
CW Operation lt 800 mA 
Forward Current 
Pulse Operation, Pgpujs =1500 mW lp 2800 mA 
CW Operation, Pecy =1500 mW lp 2900 mA 
Forward Voltage 
Peputs = 1500 mW , Ve 2.2 V 
Differential Series Resistance Is 0.2 Q 
Ip=400-800 mA 
CW Output Power Pecw 1500 mw 
Pulse Ouput Power Pepuls 2000 mW 
t<150 tts, DS0.01 
Emission Wavelength APEAK 809 (+5) nm 
Spectral Bandwidth AA 2 nm 
Differential Efficiency 
Pulse Operation n 0.7 W/A 
CW Operation n 0.7 W/A 
Thermal Resistance Junction/Submount Rey 5 KW 
Temperature Coefficient of Wavelength TK, 0.28 nm/K 


Overload Protection 

The specified values apply only as long as the diodes are not 
overloaded. Pulse spikes from the power supply, for example. even if 
they last only a few nanoseconds may cause irreversible damage to 
the laser diode. Pulse spikes may arise when the power supply is 
turned on or off, or they may reach the laser diode from the line via 
the coupling capacitance of electronically controlled devices. 


The power supply should therefore be provided with appropriate 
protection circuits. 


Eye Protection 
The high, optical radiant power may be harmful to the human eye. For 
safety measures refer to the relevant safety regulations. 


Measurement Record 
Each laser array is supplied with a measurement record containing 
the following measured values: 


Radiant Power ®, Versus Forward Current Ir 
Threshold Current Ir 

Differential Efficiency n at 1500 mW 
Forward Voltage at Pepuls 

Emission Wavelength 


* @@¢@ 0 @ 
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SFH 483501 


Fiber Optic 
Laser Diode 
Devices 


SIEMENS 


FEATURES 


® MOCVD Quantum-Well Structure 


* Dielectric Asymmetric Coated 
Laser Mirrors 


5 Laserdiodes on Submount ona 
Massive Heatsink 


Emission Width : 5 x 200 um; 
Spacing 2mm 

Package: Row Design 
Applications 

— Pumping of Nd-YAG-lasers 
— Medical Applications 


— Test'and Measurement Applica- 
tions 


DESCRIPTION 

The laser SFH 484401 is a multiple quasi- 
monochromatic radiation source for pulse 
and DC-operation. 


Test Certificate 


Each laser is supplied with technical 
information about 


e Radiant Power 

e Threshold Current 

e Differential Efficiency 

© Operating Current and Voltage 
e Emission Wavelength 


NOTES FOR OPERATION 


Overload Protection 

The specified values apply only when the 
diodes are not overloaded. Pulse spikes 
from the power supply unit— even for just 
a few nanoseconds— may cause Irrever- 
sible damage to the laser diode. Spikes 
may occur when the power supply is 
turned on or off, or they may come in from 
the line via the coupling capacitance of 
electronically controlled devices. The 
power supply should therefore be 
provided with protection circuits. 


Handling of Packages 

Observe the same rules as for handlitg 
MOS-devices to avoid electrostatic- 
induced damage. 


Eye Protection 

This laser diode is a Class 4 Laser 
product. For safety. measures refer to the 
relevant safety regulations. 


Storage 
Do not expose to moisture or contami- 
nants. 





SFH 484401 
GaAlAs-LASER (5W) 


Package Dimensions in mm 





| ——— 
ae eos SE 
Cathode sn), Y 
| Anode es 3.35 


gece 12.7+0.2 


16.0+0.2 








Maximum Ratings 
Laser Diode 


CW Output Power, Tsyg=25°C (Pec) (1) occ ernest reser cnscteretecrieniees 5.25 W 
Pulse Output Power, Tgyg=25°C (Mepuls) oetcccccecesescieeeeteeessnesenteneneneenen 7.0W 
T<150 pts, duty cycle < 1% 

Reverse Voltage (Va) ..eccccccccseceenetnencnsineensesectenestsecssseisersnereviseereeeasen 3V 
Operating Temperature(Tgyg) (@) (without moisture) oo... es -10° to +60°C 
Storage Temperature Range (Tsqg) (2)... cece ceneeeeerssvensneenes -40° to +70°C 
Note 

1. InN.A.=0.6 


Characteristics (Tsyg=25°C, cw-operation) 


Parameter Symbol Value Unit 
Center Emission Wavelength Apeak 809 (+5) nm 
Spectral Width Ar 4 nm 
CW Output Power (1) Pecw 5 W 
Threshold Current ity 2.3 A 
Differential Efficiency () n 0.75 WiA 
Operating Current lop 9 A 
Operating Voltage Vop 2.2 V 
Differential Serial Resistance Is 0.06 (<0.1) Q 
Characteristic Temperature 

for Threshold Current (2) To 150 K 
Temperature Coefficient 

Operating Current TC, 0.5 %/K 

Wavelength TC, 0.25-0.30 nm/K 
Thermal Resistance Reh 2.5 KW 
Notes 
1. InN.A.=0.6 


2. Thermal behavior of I can be modeled as Irys=lqH1 exP(T 2-T1)/To 


SIEMENS 


FEATURES 


* GRINSCH-Quantum-Well Structure 
with Dielectric Coating 
(Asymmetrical) 

¢ Monochromatic Radiation Source 

¢ High Output Power 

* Mounted on a 10 mm Row 

® High Package Density (1 w/cm) 


¢ Suitable for Customer-Tailored 
Encapsulation 


® Applications 
— Pumping of Nd-YAG-Lasers 


— Frequency Doubling with Nonlinear 
Crystals 


—- High-Radiance-Infrared Source, 
Suitable for Distance 
Measurements 


~ Optical Communication 


Overload Protection 

The specified values apply only as long 
as the diodes are not overloaded. Pulse 
spikes from the power supply unit, for 
example, even if they last only a few 
nanoseconds may cause irreversible 
damage to the laser diode. Such pulse 
spikes may arise when the power supply 
is turned on or off, or they may reach the 
laser diode from the line via the coupling 
capacitance of electronically controlled 
devices. 


The power supply should therefore be 
provided with appropriate protection 
circuits. 


Eye Protection 

The high, optical radiant power may be 
harmful to the human eye. For safety 
measures refer to the relevant safety 
regulations. 


Test Conditions 

Each laser array is supplied with a 
measurement record and the following 
curves: 


Threshold Current 

Radiant Power Versus Forward Current 
at CW 

and Pulse Operation 

Differential Efficiency 

Forward Voltage at Pepujs=5 W 
Emission Wavelength 


Note 
1. Emission wavelength of 790 nm to 890 nm 
on request 


SFH 484501 


5 X 40 STRIPE ARRAY 


Package Dimensions in mm 


Cathode Ne 


Anode ace 





bg 1520.2 —————> 


Maximum Ratings 


CW Output Power, Tsyg=25°C (Peo) cece eens etnies 
Pulse Output Power, Tsyg=25°C (Pepuis) ec cececese ete eee eceeetnees 


t<150 ps, D<0.01 


Reverse: Voltage (Va)incstien nits eee: 
Operating Temperature(T yg) ...: cece cerecceeereccrceernesereeunenenes 
Storage Temperature Range (Tog) ....ccccecccseseeneenecereerenieeenees 
Soldering Temperature, tyyqx = 58 (Tamaxy) -eescesce erect ieee 


Characteristics (Tsyg=25°C) 


Parameter Symbol Value 
Threshold Current 
Pulse Operation ty 3.8 
CW Operation tH 4.0 
Forward Current 
Pepuls =5 W Ir mi 
Pecw =5W le 11 
Forward Voltage Ve 2 
Peputs =200 mW 
Differential Series Resistance Is 0.2 
|-=400-800 mA 
CW Output Power P ecw 5 
Pulse Ouput Power Pepuls 7 
t<150 prs, D<0.01 
Emission Wavelength (1) APEAK 809+5 
Spectral Bandwidth Ar 4 
Differential Efficiency 
Pulse Operation n 0.7 
CW Operation n 0.7 
Thermal Resistance Junction/Submount = Rry 5 
Temperature Coefficient of Wavelength TK, 0.28 
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snats! 5° to +60°C 


10° to +70°C 
10° to +70°C 


Unit 


z= 


nm 
nm 


W/A 
W/A 
KW 
nm/K 


Fiber Optic 
Laser Diode 
Devices 


SIEMENS SFH 487401 
SFH 487406 


GaAlAs-Laser Diode 1000 mW 
with FC-connector 750 mW() 


Package Dimensions in mm 


SFH 487401 


1 ke 
2x2.54+0.2 
1.Laserdiode Cathode 

2.NTC 





3.NTC 
case Anode 


SFH 487406 


2.54 
+0.2 1 Laserdiode Cathode 
Cc 


3 NTC 
case Laserdiode Anode 
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FEATURES 

® Monochromatic, Coherent Radiation 
Source for Pulse and CW-Operation 

¢ MOCVD Quantum-Well Structure 


® Small Size Package for Efficient 
Thermal Coupling 


® SFH 487401: Microoptics for Improved 
Farfield Pattern 


© SFH 487406: Microoptics for Efficient 
Fiber Coupling 


* Package: TO 220-Package with 
Antireflecting Window SFH 487401 and 
with FC-Connector SFH 487406 


® Applications 
— Pumping of Nd-YAG-Lasers 
~ Medical Applications 
~ Laser Soldering 
— Energy transmission 


~ Testing and Measurement 
Applications 

— Triggering of High-Power Thyristors 
via Glass Fiber 


Maximum Ratings 
Laser Diode (Tsyg=25 °C) 


CW-Output Power (@ecy) () occ eect tettetetetteeteneentens 1100 (800)(2) mW 
Pulse-Output Power (Pgpujts) ") occ ete tetera nents 1500 (1100)2) mW 
t<150 ps, Duty Cycle <1% 

Reverse: Voltage (Ve) snicve.vasuy ds tiocacce, tte aig evenceet dec otet et datas cardessutddeaairtate 3V 
Operating Temperature (Tgyg) .....ccececcecsecssertetecrrenestecterecntennesens -10° to +60°C 
Junction Temperature (Ty) oo... cccccccrseeceececreiesieneeetenernaestetieniterseees max. 65°C 
Storage Temperature (Tog) -.ecccccccceceeecseeseecresrscecsesestseuesstenaeees —40° to +70°C 
Maximum Lead Soldering Temperature (Ts) Max. fOF 5S. ceeeeeereteees 250°C 
Notes 

1. In NA=0.6 


2. Measured with a fiber NA=0.35, core diameter=125 pum, length=5 m, with 
attenuation=8 dB/km 


Characteristics (T,.,=25°C) 


Parameter Symbol Value Unit 
Laser Diode, CW-Operations 
Recommended Operating 

Temperature T -10 to+35 99°C 
Emission Wavelength PEAK 80945 nm 
Spectral Width Ar 2 nm 
CW-Output Power (1) Pecw 1000 (750)2) mW 
Threshold Current lty 450 mA 
Differential Efficiency (1) n 0.85 (0.562) W/A 
Operating Current lop 1630 (1780)(2) mA 
Operating Voltage Vop 2.1 V 
Differential Serial Resistance Is 0.3(<0.4) Q 
Characteristic Temperature for 

Threshold Current (8) To 150 K 
Temperature Coefficient of 

Operating Current TC 0.5 IK 
Temperature Coefficient of 

Wavelength TC, 0.25-0.30 nm/K 
Thermal Resistance; 

PN-Junction - Case Ringe 9 KW 
NTC Thermistor 
Resistance Rute 10 kQ 
Notes 
1. In NA=0.6 


2. Measured with a fiber NA=0.35, core diameter=125 um 
3. Thermal behavior of lp4 can be modeled as lry2=!rHy exp (To - T4)/To 


Test Certificate 
Each laser diode is supplied with technical information about 


e Radiant power 

e Threshold current 

¢ Differential efficiency 

¢ Operating current and operating voltage 
¢ Emission wavelength 


SFH 487401/487406 
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Fiber Optic 
Laser Diode 


Devices 


NOTES FOR OPERATION 


Overload Protection 

The specified values apply only as long as the diodes are 
not overloaded. Pulse spikes from the power supply unit, for 
example, even if they last only a few nanoseconds may 
cause irreversible damage to the laser diode. Such spikes 
may occur when the power supply is turned on or off or they 
may reach the laser diode from the line via coupling 
capatance of electronically controlled devices. 


The power supply should therefore be provided with 
appropriate protection circuits. 


Handling of Package 


Observe the same rules as for handling MOS-devices to 
avoid electrostatic-induced damage. 


Eye Protection 
This laser diode is a Class 4 Laser product. For safety 
measures refer to the relevant safety regulations. 


MOUNTING NOTES TO 220 


1. Mechanical attachment 

1.1 Mounting hole (suitable for M 2.5) 
Because of the good thermal conductivity of the TO 220 base 
(material: copper), the heat loss that is produced is properly 
dissipated even if the component is only attached on one side. 

1.2 For exact positioning of the TO component, like when attaching 
other parts, e.g. lenses, separately from the laser, it is possible 
to attach the TO 220 package additionally with an appropriate 
clamping device or by screws (max. M2.5). 





2. Soldering 
When soldering the TO base to a heatsink, observe the following 
guidelines: 
Max. Soldering temperature: 125°C 
Max. soldering duration: 1 min 
Suggested solder: Sniln (melting point: 117°C) 
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SFH 487401/487406 


SIEMENS SFH 487501 
SFH 487506 


GaAIAs-LASER DIODE 1500 mW 
WITH FC-CONNECTOR 1100 mW?) 


Package Dimensions in mm 


10.6 52 
26 3.0 tU. 
+0.2 ia 
| 0.8 
mi +0.2 


16.5 ‘ 
#0.2 10.6 
+0.2 





























| 
13.2 | 
+0.8 
v | 2 | 3 | 
| @0.6 
-»| ah lee 2x2.54+0.2 cal ee 
1. Laserdiode Cathode re 2.8 
2.NTC +0.2 
3.NTC ag. 
case Anode BS g 
is 


SFH 487506 




















1 Laserdiode Cathode 
2 NTC 


3 NTC 
case Laserdiode Anode 
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FEATURES 

® Monochromatic, Coherent Radiation 
Source for Pulse and CW-Operation 

© MOCVD Quantum-Well Structure 


® Small Size Package for Efficient 
Thermal Coupling 


® SFH 487501: Microoptics for Improved 
Farfield Pattern 


¢ SFH 487506: Microoptics for Efficient 
Fiber Coupling 


® Package: TO 220-Package with 
Antireflecting Window SFH 487501 and 
with FC-Connector SFH 487506 


® Applications 

—- Pumping of Nd-YAG-Lasers 

~- Medical Applications 

~ Laser Soldering 

— Energy Transmission 

— Testing and Measurement 
Applications 

— Triggering High-Power Thyristors via 
Glass Fiber 


Maximum Ratings 


Laser Diode (Tsup =25 °C) re , 
CW-Output Power (gq) .ecccceeeessesecseeetecseensnsesteessneeeneens 1600 (1200)(2) mw 


Pulse-Output Power (Dei yih) .csccsisecinabaceanessesssasnsierecstseedusnatie 2000 (1500)(2) mW 
7<150 pts, Duty Cycle <1% 

Reverse Voltage: (Va) iiaseicncceicesceidsi cits aaereededaveccen niece aveeinna aaees Lea evednniceaeees 3V 
Operating Temperature (Tyg) ........-:cccccesceeceeceeeseeeeeeeeatteenetsaeeees ~10° to +60°C 
Junction Temperature (Ty) oc ccccccccccceeceeseeesecsseeseeetsensenseesectaneneaserens max. 65°C 
Storage Temperature (Tog) ......:cccecsccceeceeeeceeeesseesenseeegentenenees ass. -40° to +70°C 
Maximum Lead Soldering Temperature (Ts) Max. fOr 58 0... ee eeetteeteerens 250°C 
Notes 

1. In NA=0.6 


2. Measured with a fiber NA=0.35, core diameter=200 ym, length=5 m, with 
attenuation=8 dB/km 


Characteristics (Tsygp=25°C) 


Parameter Symbol Value Unit 
Laser Diode, CW-Operations 
Recommended Operating 


Temperature ’ T -10 to+35 °C 
Emission Wavelength peak 809+5 nm 
Spectral Width AA 2 nm 
CW-Output Power (1) Pecw 1500 (1100)(2) mW 
Threshold Current rH 880 mA 
Differential Efficiency (1) n 0.85 (0.56)(2) WIA 
Operating Current lop 2650 (2850)(2) mA 
Operating Voltage Vop 2.2 V 
Differential Serial Resistance Is 0.2 Q 
Characteristic Temperature for 

Threshold Current (9) To 150 K 
Temperature Coefficient of 

Operating Current TC; 0.5 IK 
Temperature Coefficient 

of Wavelength TC, 0.25-0.30 nmK 
Thermal Resistance 

PN-Junction - Case RrHuc 6 KW 
NTC Thermistor 
Resistance Rntc 10 kQ 
Notes 
1. In NA=0.6 


2. Measured with a fiber NA=0.35, core diameter=200 pm 
3. Thermal behavior of ly, can be modeled 
as lyo=!tH1 exp (T2- T1)/To 


Test Certificate 

Each laser diode is supplied with technical information about 
¢ Radiant power 

e Threshold current 

° Differential efficiency 

* Operating current and operating voltage 

¢ Emission wavelength 


SFH 487501/487506 
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NOTES FOR OPERATION 


Overload Protection 

The specified values apply only as long as the diodes are 
not overloaded. Pulse spikes from the power supply unit, for 
example, even if they last only a few nanoseconds, may 
cause irreversible damage to the laser diode. Such spikes 
may occur when the power supply is turned on or off or they 
may reach the laser diode from the line via coupling capaci- 
tance of electronically controlled devices. 


The power supply should therefore be provided with 
appropriate protection circuits. 


Handling of Package 
Observe the same rules as for handling MOS-devices to 
avoid electrostatic-induced damage. 


Eye Protection 
This laser diode is a Class 4 Laser product. 
For safety measures refer to the relevant safety regulations. 


MOUNTING NOTES TO 220 


1. Mechanical attachment 

1.1 Mounting hole (suitable for M 2.5) 
Because of the good thermal conductivity of the TO 220 base 
(material: copper), the heat loss that is produced is properly 
dissipated even if the component is only attached on one side. 

1.2 For exact positioning of the TO component, like when attaching 
other parts, e.g. lenses, separately from the laser, it is possible 
to attach the TO 220 package additionally with an appropriate 
clamping device or by screws (max. M2.5). 





2. Soldering 
When soldering the TO base to a heatsink, observe the following 
guidelines: 
Max. Soldering temperature: 125°C 
Max. soldering duration: 1 min 


Suggested solder Sn/In (melting point: 117°C) 
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Radiant Intensity Surge 
. Package Halt Current 
Package Outline Part Number Tie Anas (te10ps) Features Page 
le(mW/sr) mA A 
| 
‘i SMT- 
SFH420 TOP- +60° | 25-5 100 | — Bans SOD TUN 7-25 
LED On tape and reel. 
SMT- 
SFH421 TOP- +60° | 4-8 100 | — manle SOOO. yeaa 
LED On tape and reel. 
= me 
IR remote control. 
LD271 Wide angle high 
T1544 power. GaAs, 950 
(5mm) > | 18 (210) 3.5 nm. is 
a) Ef Sm | sas | 18880 | Mnearces, “he 
LD271L plastic diode SFH205 , 
1" Leads BP 104 or pho- 
totransistor BP103. 
IR remote control 
LD274-1 30-60 GaAs, 950 nm, 
ee cd T1 3/4 very high intensity, 
(5 mm) narrow angle. 
=, LD274-2 gray 50-100 ue vee Matches pho- 
ea plastic totransistors 
SFH205, BP104 
LD274-3 280 : ’ 
BP103B. 
+ | 7-13 
IR remote control 
LD275-1 oo GaAs, 950 nm, 
———— 71% very high intensity, 
(5mm) 2 narrow angle. 
———~_ plastic totransistors 
SFH205, BP 104 
LD275-3 225 : : 
BP103B. 
SFH414-T 25-50 
a ie eee 
SFH414-U 40-80 
SFH415-S 16-32 
T1 3/4 GaAs, 950 nm. 
|) SFH415-T (5 mm) 25-50 100 | 3 Fast switching 7-22 
plastic time. 
SFH415-U 40-80 
SFH416-Q 6.3-12 
SFH416-R 10-20 
T1 3/4 
| IR remote control, 
SFH484-1 . mm) 50-100 GaAlAs, 880 nm. 
Mae +8° 100 | 2.5 Extremely high 
ti . A intensity, narrow 
SFH484-2 eee 80-160 angle. 
plastic 
1) ra 
T1 3/4 
SFH485-1 (5 mm) 16-32 IR remote control, 
clear GaAlAs, 880 nm. 
— blue #60 oa a High intensity, 
SFH485-2 ae 25-50 medium angle. 
me 
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Infrared Emitters (Continued) 
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Radiant intensity Surge 
. é Package Half Current 
Package Outline Part Number Tee Angle (t<10u8) Features Page 
le(mW/sr) mA 
{R remote control, 
GaAlAs, 880 nm. 
: T1 3/4 Wide angle remote 
a (5mm) control. Shaft 
to J SFH485P +40° 100 | 2.5 encoder IR sound 7-39 
NG ey clear >3.15 oY 
ats transmission. Low 
Pee cost replacement 
for metal can pack- 
Bie 
stein SFH409-1 1H IR remote control. a 
(3 mm) GaAs, 950 nm. 
. a | ) SFH409-2 m™ | +20° 100 | 3 Matches pho- 7-20 
: gray totransistor 
SFH409-3 plastic >16 | SFH309. sl 
SFH487-1 T1 12.5-25 
erdgiS (3 mm) IR remote control. 
CY) ite +20° | 2040 | 100 | 25 cane emul: 7-41 
blue- High intensity, 
tinted medium angle. 
ia Wide angle. GaAs, 
' mm) 880 nm. Low cost 
| | SFH487P ee +65° | >2 100 | 25 replacement for 7-43 
: aes metal can pack- 
tinted age 
plastic. ; 
IRL30A-GaAs, 
IRL80A ae +30° | 20.4 3 950 nm. IRL81A- 
piesa GaAlAs, 880 nm. 
; Matches pho- 
q] aaa a totransistor iS 
ey ea LPT80A or 
+25° > ‘ : 
IRL81A ing. +25° | 21.0 2.5 shotsdarinotee 
zt! LPD80A. 
Miniature a Ideal for very al 
SFH405-2 .039° 1.6-3.2 range light barri- 
(1 mm) io ers. GaAs, 950 nm. 
wide, = 80 8 Matches 7-18 
radial phototransistor 
a > 
ono leads | | ae SFH305. 
es eae _ =| | aia 














Infrared Emitters (Continued) 
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Package Outline 























Part Number ina 
LD261-4 

LD261-5 

LD261-6 

LD262 

LD263 3 diodes 





LD264 4 diodes 














LD265 5 diodes 
LD266 6 diodes 
LD267 7diodes 
LD268 8 diodes 
LD269 9 diodes 
| Lo260 10 diode 


Half 
Angle 





—)© 








L0242-2 


LD242-3 










TO-18 
round 
glass 
lens. 









SFH462 


TO-18 
round 
glass 
lens. 





SFH483 


TO-18 
round 
glass 
lens. 


Radiant Intensity 


Surge 
Current 


(t<10ps) 
A 


. Features 





mA 
3.2-6.3 50 




















1.6 





GaAs, 950 nm. 
Miiniature, radial 
leads. 


GaAs, 950 nm. 
Miniature, radial 
leads. Ideal for 
card readers. 
Matches 
phototransistors 
BPx81, BPX80 
series. 





Very wide angle, 
GaAs, 950 nm. 
Suitable for sound 
transmission. ideal 
for short range 
light barriers. 
Matches pho- 
totransistor BP103 
or photodiode 
BPX63. 





GaAlAs, 660 nm. 








SFH400-2 


SFH400-3 


SFH480-1 


SFH480-2 


TO-18 
round 
glass 
lens. 





25 





GaAlAs, 880 nm. 


Hermetic seal for 
high rel. use. Very 
narrow angle. 
GaAs, 950 nm. 
Matches pho- 
totransistor BPX43. 


Hermetic seal for 
high rel. use. Nar- 
row angle, very 
high intensity. 
GaAlAs, 880 nm. 











Page 
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Infrared Emitters (Continued) 


Radiant Intensity Surge 
Package Haif Current 
Tyee Angie (t<10p8) Features Page 
$e(mW/sr) A 


Package Outline Part Number 

























Hermetic seal for 



















































































SFH401-2 high rel. use. Very 
5 narrow angle. 
ay Ice GaAs, 950 nm. Mets 
Matches pho- 
() Sees Ie totransistor BPY62. 
Hermetic seal for 
SFH481-2 +15° 100 high rel. use. 7-30 
Narrow angle. 
SFH481-3 GaAlAs, 880 nm. 
Hermetic seal for 
SFH402-2 high rel. use. Wide 
angle. GaAs, 950 
+40° 100 | 3 nm. Matches pho- 7-15 
totransistor BPX38 
SFH402-3 or photodiodes 
BPX65/66. 
SFH482-1 Hermetic seal for 
5 high rel. use. Wide 
SFH482-2 +30 100 | 25 angle. GaAlAs, 880 7-32 
SFH482-3 nm. 
2 
SFH900-1 Cc 
Miniature 3 hots 
SFH900-2 ptsatic 04-08 3 Reflective light bar- 
davii ht — & 15 rier for short 
SFH900-3 ea 63-125 | = (<5 mm) distances. 
filter. E 
SFH900-4 21.0 3 
(== ttt 
ro} co 7-45 
| eS 40-125 3 
= oy 
ee: Miniature pA er 
plastic, 3 Reflective light bar- 
daylight | — & 15 rier for short 
filter. ts (<5 mm) distances. 
SFH905-2 2100 pA 5 
5 
oO 
Plastic . ; 
she Differential photo 
© orale aoe Output: interrrupter. 
mee Counting pulse Z 
Leer! ; Directional signal R ; ; ce 
| ll Plastic sung gee Slotted disk-can 
2004-9053 disk, 96 | Resolution 20.33 order 
slots. separately. 
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SIEMENS | 





FEATURES 


© Low Cost 

® Miniature, Clear Plastic, Side Facing 
Package 

® Long Term Stability 

® Wide Beam: IRL 80A, 60°; IRL 81A, 50° 

© Matches Phototransistor LPT 80A 


DESCRIPTION 


The IRL 80A is a GaAs infrared emitting di- 
ode while the IRL 81A is a GaAlAs IRED. The 
miniature side-facing device has a chip that 
emits radiation from the side of the clear 
package. It matches the phototransistor LPT 
80A, and was designed for applications re- 
quiring beam interruption. 


GaAs IRL 80A 
caaiAs IRL 81A 


INFRARED EMITTER 


Package Dimensions in inches (mm) 


.650 (16.51) 230 (5.84) ; : 
.630 (16.00) .220 (5.59) pee bas 


06 (1.52) 092 (2.34) 
Nominal Cathode 082 (2.08) 


100 N 
(2.54) Anode .051 (1.29) -»' a 180(457) _,| & 
045 (1.14) 170 (4.32) 467 (1.70) 
025 (.64) Mold mark (957 (1.45) 
.030 (.76) R @ .061 (1.52) 
01 (.25) indent, 
nominal 





Maximum Ratings (T,=25°C) 


Operating/Storage Temperature Range (Top, TsTq) ..-.-- —40° to +100°C 
Lead Soldering Temperature (.063" from case) t=5 sec 240°C 
IRL 80A IRL 81A 
Reverse Voltage (Vp) oo... eeeeseeseeeenegereeeeeeeeer Ras Mezcitaessshessssiehetess 5V 
Forward Current (Ip) .....-.c ce eceeeceeeereeeneenneee GO MA... 100 mA 
Power Dissipation (Pro) ...ccceeeseeeeeeeeees 100 MW ........ 200 mW 
Derate Above 25°C 0.0.0... eseeeeeeseeneeeeee 1.33 MW/°C ..........- 2.67 mW/°C 
Characteristics (T,=25°C) 
Parameter Symbol IRL S80A_ IRLSIA Unit 
Radiation Wavelength, Imax APEAK 950 880 nm 
Spectral Bandwidth, 50% Injjax Ad 20 36 to 44 nm 
Haif Angle Q +30 +25 Deg. 
Forward Voltage (l-=20 mA) Ve 1.5 max. 1.5(<2.0) Vv 
Breakdown Voltage (I_p=10 pA) FY (<3) 30 (25) Vv 
Radiant Intensity (I-=20 mA) (1) le 20.4 >1.0 mW/sr 
Note 


1. A 1 cmé2 silicon detector is aligned with the mechanical axis. No aperature is 
used. 
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Radiation characteristics IRL 80A Ipci=f (9) Relative spectral emissionRL 80A |pex=f (A) 
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Relative spectral emission-IRL 81A Ipe_=f (A) 
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Maximum permissible forward current— Forward currentJIRL 81A |-=f (V-) 
IRL 81A I-=f (Ta) 
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IRL 80A/81A 


SIEMENS 





FEATURES 


® GaAs Infrared Emitting Diode, 
Fabricated in a Liquid Phase Epitaxy 
Process 


© Emits Radiation in Near Infrared Range 

® Cathode Electrically Connected to 
Case 

® High Efficiency 

® High Reliability 

Long Lifetime 

Wide Beam 

High Pulse Power 

Same Package as BP103, BPX63 

© DIN Humidity Category per DIN 40040 
GQG 


® Applications r 
— IR Remote Control and Sound 
Transmission 
— Light Reflecting Switches 


© Package 
— Base Plate per 18 A3 DIN 41876 
(TO 18) 
~ Transparent Epoxy Resin Lens 
— Lead Spacing 0.100" (2.54 mm) 


Cathode Marking: Tab at Case Bottom 


Note: 

1. An aperture is used in front of the component 
for measuring the radiant intensity and the half 
angie (diameter of the aperture: 1.1 mm; 
distance of aperture to case back side: 4 mm). 
This ensures that only the radiation in axial 
direction emitting directly from the chip surface 
will be evaluated during radiant intensity 
measurement. This measurement is denoted by 
“E7800” added to the part number. 

2. Availability subject to yield. 


LD242 


GaAs INFRARED EMITTER 


Package Dimensions in Inches (mm) 


_.169 (4.3) 
@161 (4.1) 


@ .018 (0.45) 


; ’ .204 (5.2) 
Chip Location 





Maximum Ratings 
Operating and Storage Temperature Range (Top, Tsjq) ..--40° to +80°C 


Junction Temperature (Ty)... cece ee ccetens ene ceeaeteeenesnetaeeel 100°C 
Reverse Voltage (Vp) .......::::cescesesssesseeceeeseseeesseseseeeseeeseaeeseeeaeeeaeranees 5 V 
Forward Current (Ip)Te=25°C oo. eee eee eerie eeeneneeeees 300 mA 
Surge Current (legy) t= 10 Ws, D=O oon. eee errr eee erences 3A 
Power Dissipation (Proz)TeH25°C ooo. cee eneenseeeeeretnsensees 470 mW 
Thermal Resistance (Ripa) .:.::ccccceeeeeeteeeeeseeseeteeeeeesnetseneneens 450 K/W 
(Rigi) ests sess sc tise vataeetets chads dadeoss ie atedas 160 K/W 
Characteristics (T,=25°C) 
Parameter Symbol Value Unit 
Peak Wavelength \ PEAK 950+20 nm 


(lp=100 mA, tp=20 ms) 
Spectral Bandwidth, 50% Imax 


(lp=100 mA, tp=20 ms) An 55 nm 
Half Angle 0) +40 Deg. 
Active Chip Area A 0.25 mme2 
Active Chip Area Dimensions LxW 0.5x0.5 mm 


Distance, Chip Surface to Case Surface H 0.3 to 0.7 mm 
Switching Times, Ie 


10% to 90% and 90% to 10% 


(ie=100 mA, R, =50 Q) tr, te 1 ys 
Capacitance (V_=0 V) Co 40 pF 
Forward Voltage 

(l-=100 mA) Ve 1.3 ($1.5) V 

(lr=1 MA, tp=100 ps) Ve 1.9 (<2.5) V 
Reverse Current (Va=5 V) IR 0.01 (<1) pA 
Radiant Flux, Total (ie=100 mA, tp=20 ms) 

Temperature Coefficient, I or Be (le=100 mA) TC, —0.55 IK 
Temperature Coefficient, V- (Ir=100 mA) TCy -1.5 mvV/K 
Temperature Coefficient, Apea (le=100 mA) TC, 0.3 nm/K 
Radiant Intensity Selections 


I< in axial direction at solid angle of Q=0.01 sr 
Symbol LD242 LD242 LD242 LD242 LD242 Unit 


2 3 -4@) = -LE7800() -ME7800(1.2) 
l-=100 mA, 
tp=20 ms le 4to8 6.3t0125>10 1to2 1.6to03.2 mW/sr 
Ir=1 mA, 
tp=100 us —letyp ~=—- 50 75 100 - - mW/sr 
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Relative spectral emission Radiant Intensity IEA csoma=f(Ip) 
lreL=f(r) Single pulse, t= 20 ps 
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Radiation characteristic 
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SIEMENS 





FEATURES 

« Low Cost 

¢ Miniature Size 
¢ Availability: 


One Diode LD 261 
Two Diodes LD 262 
Three Diodes LD 263 
Four Diodes LD 264 
Five Diodes LD 265 
Six Diodes LD 266 
Seven Diodes LD 267 


SINGLE piopbE LD 261 


arrays LD 262—269/260 


INFRARED EMITTER DIODES 


Package Dimensions in Inches (mm) 


112 (2.84) 


094 (2.4) “A” eee 
083 (2.1) Collector oer . 
Parting line. 


141 (3.6) 
126 (3.2) 
Flash not 

included in 

tolerance 





148 (3.0) 
400 .010(.25 ae 
(2.54) .006 (.15 0° to 5° 


Typ. 
- .083 (2.1) 
.059 (1.5) 





Maximum Ratings 


Storage Temperature (T) ....eccccccccccccccsecssceeteeeeessetseeteseraseeseeeeees -40° + 80°C 
Soldering Temperature 
(Distance from solder joint to package >2 mm) 


Soldering Time, t <3 SOC (Tg)... eee ceeeeeereeteetetseseeseneeeeeestneenrrensenee 230°C 
Junction Temperture (Tj) occ ies nesses neneasenteescicineecens 80°C 
Reverse Voltage:(Vg) a csccsiste ced ssatees coon sensaieissnerBrrvsa tattennsedersuedtaneraey mane 5V 
Forward: Current: (e)sissecishepesssavertsteisestcineasenscbenplavectideared dane vedacugiaa td 60 mA 
Surge Current (lpgy) t=10 US, D=O ooo ec re cette ereeeeenieries 1.6A 
Power Dissipation: (Pye) ic. eeseseat eee ihigee ecient 85 mW 
Thermal Resistance (Rina: Reng) oeeccecececeeeeeceeeseseseteeeeeeeneteeees 750, 650 K/W 


Characteristics (T,=25°C) 


Eight Diodes LD 268 
Nine Diodes LD 269 
Ten Diodes LD 260 


¢ Medium Wide Beam, 60° 


DESCRIPTION 


The LD260-269 series, GaAs infrared emitting 
diodes, emit radiation at a wavelength in the 
near infrared range. These miniature devices 
come ina grey plastic package and are 
available as a single diode or as two- through 
ten-element arrays. The terminals are solder 
pins with 0.10" lead spacing. The LD260-269 
series is designed for use with BPX 80-89 
phototransistor when the spacing between 
each is approximately 10 mm. These devices 
can easily be mounted on PC boards and in 
thick film circuits for simple or complex 
scanning systems. 


Symbol Value Unit Condition 
Wavelength x 950+ 20 nm |-=50 mA, 
tp=20 ms 
Spectral Bandwidth An 55 nm I= 50 mA, 
tp=20 ms 
Half Angle a) +30 Deg. 
Active Area A 0.25 mm? 
Active Die Area per Die LxW 0.5x0.5 mm 
Distance Die Surface 
to Package Surface H 1.3to 1.9 mm 
Switching Time |-=50mA 
|, from 10% to 90% 
and from 90% to 10% 
Capacitance Co 40 pF VR=O0V 
Forward Voltage Ve 1.25 (<1.4) V l-=50 mA, 
tp=20 ms 
Breakdown Voltage Ver 30 (25) V Ip=10HA 
Reverse Current lp 0.01 (<1) pA Ve=5V 
Temperature Coefficient 
ofl, or ®, TC, ~0.55 %IK 
Temperature Coefficient 
of Ve TCy -1.5 mV/K 
Temperature Coefficient 
of A peak TC, 0.3 nm/K 
Radiant Intensity 
Axial Direction 
Measured at a Solid 
Angle of Q=0.01 sr lo 2to8 mW/sr l-=50 mA, 
tp=20 ms 
Radiant Power 
LD 261-4 ®, 2 to 4 mw 
LD 261-5 ®, 3,2 to 6,3 mw 1-=50 mA, 
LD 261-6 ®, 25 mW tp=20 ms 
LD 262-269, 261 ®D 5 mw 
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Relative spectral emission 
IRev=f(A) 
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Radiation characteristic !pe_=f(o) 
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Radiant Intensity IEAgsoma=f(le) 
Single pulse, t= 20 ps 
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Forward current |-=f(V-) 
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LD 260-269 


SIEMENS 





FEATURES 

¢ T7134 (5 mm) Package 

® Lightly Diffused Gray Plastic Lens 
® LD271L, 1" Leads 

¢ Long Term Stability 

® Medium Wide Beam, 50° 

® High Power 


® Matches Photodiodes SFH205 or BP104 
or Phototransistors BP103B 


DESCRIPTION 


LD271/L is an infrared emitting diode and 
emits radiation in the near infrared range 
(950 nm peak). The emitted radiation, which 
can be modulated, is generated by forward 
flowing current. The device is enclosed in a 
T1% (5 mm) plastic package. 


LD271 
1" LEADS LD271L 


GaAs INFRARED EMITTER 


Package Dimensions in Inches (mm) 


Surface not flat Chip Position 


024 (0.6) J-—+p188 es 
024 (0. “165 (4.2) 
016 (04) in 


201 (5.1) 
189 (4.8) 


051 (1 at 


039 (1.0) 307 (7.8 


295 (7.5) 


Cathode 354 (9.0) 
.551 (14) 323 (8.2) 


LD271 549 (43) 


O71 (1.8)_, | 
047 (1.2) 


1.14 (29) 
1.06 (27) 


457 (11.6) 


LD271L ‘aa (112) 











Maximum Ratings 


Operating/Storage Temperature Range (Top, Tsqq) ..--..-- —55° to +100°C 
Junction Temperature (Ty) 0... ccc cece eesetetetsseesnnerireraetatenas 100°C 
Reverse Voltage (V8) sicsca2. miners aul ners taes elect sama dtediennie tee 5 V 
Forward Current (le) si:si..iseitiec detain oa dee daddies 130 mA 
Surge Current (lpgyy) t=10 ws, DEO oe cece ereetetseeenreaes 3.5A 
Power Dissipation (Pyoq) ...-ccccceeceseseescesteetesseneesaceeenetaeeeeeaeenes 210 mW 
Thermal Resistance (Ripa) ------:::cecccseecccesseeeeseteseserecnnteeteeetesteren 210 K/W 


Characteristics (T,=25°C) 


Parameter Symbol Value Unit 

Peak Wavelength PEAK 950+20 nm 
(l=100 mA, tp=20 ms) 

Spectral Bandwidth, 50% Ijjax 

(lp=100 mA, tp=20 ms) Ar 55 nm 
Half Angle C0) +25 Deg. 
Active Chip Area A 0.25 mm? 
Active Chip Area Dimensions LxW 0.5 x 0.5 mm 
Distance, Chip Surface to Case Surface H 4.0 to 4.6 mm 
Switching Times, I_ 

10% to 90% and 90% to 10% 

(ie=50 mA, R,=50 Q) tr, te 1 LS 
Capacitance (Vp=0 V, f=1 MHz) Co 40 pF 
Forward Voltage 

(Ie=100 mA, tp=20 us) Ve 1.30 ($1.5) V 

(Ir=1 mA, tp=100 ps) Ve 1.90 ($2.5) V 
Reverse Current (Vp=5 V) Ip 0.01 (s1) pA 
Radiant Flux, Total (l-=100 mA, tp=20 ms) ®: 18 mw 
Temperature Coefficient, |; or ® (le=100 mA) TC, ~0.55 IK 
Temperature Coefficient, V_ (le=100 mA) TCy -1.5 mvV/K 


Temperature Coefficient, A (l-=100 mA) TC, 0.3 nm/K 
Radiant Intensity, |; in axial direction 
at solid angle of Q=0.01 sr 
(le=100 mA, tp=20 ms) le 15 (210) mW/sr 
(lr=1 mA, tp=100 ps) letyp 120 mW/sr 
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Radiant intensity 
Relative spectral emission IEA coma={(l¢) 
Irev=f(A) Single pulse, t= 20 ps 
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Maximum permissible forward 
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Permissible pulse handling 
capability {-=f(t), Tas25°C 
duty cycle D=Parameter 
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LD27 1/LD27 1L 


SIEMENS LD274 
LD275 


GaAs INFRARED EMITTER 


Package Dimensions in Inches (mm) 








Surface not flat . 2 Surface not flat : . 
Chip Position 232 (5.9) Chip Position 
024(0.6) 031 (0.8) eens} 217 (55) 024 (0.6) 031 (0.8) es oe 
016 (0.4) 016 (0.4) 016 (0.4) .016 (0.4) i ; 
200 (5.1) 200 (5.1) 
189 (4.8) EP at 189 (4.8) 
Cathode 
071 (1.8) 
047 (1.2) ; : 047 (1.2) 
1.140 (29) 354 (9.0) 1.140 (29) 354 (9.0) 
1.061 (27) 314 (8.0) 1.061 (27) 314 (8.0) 
LD274 LD274, LD275 LD275 
FEATURES Maximum Ratings 
¢ GaAs Infrared Emitting Diode, Operating/Storage Temperature Range (Top, Tstg) «...-.- --55° to + 100°C 
Fabricated in a Liquid Phase Epitaxy Junction Temperature (Tj) oo... eee cscesseteceseesesesseeeeesesersnaaneenes 100°C 
Process Reverse Voltage (Vp) .......ccessceceesecessneecseeeeceneeeveceeeeneseesesueeesenaeeneseas 5V 
¢ Emits Radiation in Near Infrared Range Forward Current (le): s.scsicecteceuesetsteves couastooneevtsdenkese aaneeeeiieodiaveonees 100 mA 
° High Efficiency Surge Current (Irony) t=10 WS, D=O oe. eeeeeceneeeeesnevseeeseesaaeoneenaes 3A 
° High Reliabilit Power Dissipation (Pyoq) ....:-eccescceeceseeeseseesceseceeceseescneecesseeeeeenesas 165 mW 
9 y Thermal Resistance (Raja) «eccsencs.ccesccsrstssstescaialasteneiiiniotesesasasndes 450 KW 
¢ Long Lifetime 
° LD274: Very High Radiant Intensity Characteristics (T,=25°C) 
¢ LD275: High Radiant intensity Seca : Symbol Value Unit | 
eak Wavelengti 
* High Pulse Power (Ic=100 mA, tp=20 ms) aeeee 95020 nm 
* Radiant Intensity Selections Spectral Bandwidth, 50% Imax 
¢ LD274: Same Package as SFH484 (lp=100 mA, tp=20 ms) An 55 nm 
Half Angle 
¢ LD275: Same Package as BP103B, Be 
SFH415, SFH485, SFH2030 Ene 2 20 Dea: se 
. LD275 ra) +18 Deg. =E 
° Poe Category per DIN 40040 Active Chip Area A 0.09 ne 
Active Chip Area Dimensions LxW 03x03 mm 
* Package Distance, Chip Surface to Case Surface 
— 713/4 (5 mm) LED Package LD274 H 49to5.5 mm 
- Gray Epoxy Resin Lens LD275 H 4.21048 mm 
— Lead Spacing 0.100 (2.54 mm) Swtching Times, Ir 
* Cathode Marking: Shorter Solder Tab, 10% to 90% and 90% to 10% 
Flat (lp=100 mA, R, =50 Q) tr, te 1 ys 
Capacitance (V_=0 V, f=1 mHz) Co 25 pF 
DESCRIPTION Forward Voltage 
The LD274 and LD275 are GAs IR emitters ee Ae me . i a ; 
with an emitted wavelength of 950 nm. The R Fr S : = , Ks i i ei 
LD274 has a narrow beam and the LD275, a everse Current (Va=5 V) R O1(s1) pA 
wide beam. These high power devices are Radiant Flux, Total (l-=100 mA, tp=20 ms) O 15 mw 
suitable for remote control applications. Temperature Coefficient, Ie or ®g (lp=100 mA) TC, ~0.55 %/K 
Temperature Coefficient, Ve (l-=100 mA) TCy -1.5 mV/K 
Temperature Coefficient, 4 (lp=100 mA) TC, 0.3 nm/K 


Radiant Intensity Selections 
Ie in axial direction at solid angle of Q=0.001 sr (LD274) or Q=0.01 sr (LD275) 
LD LD LD LD LD LD 
Symbol 274-1 274-2 274-3* 275-1 275-2 275-3* Unit 
l-=100 MA,tp=20 ms lemin 30 50 80 10 16 25 mW/sr 
I-=100 MA,tp=20 ms Igmax 60 100 - 20 32 0—C- mW/sr 
Ir=1 MA tp=100 ms ley,p 350 600 800 120 190 250 mW/sr 


* Availiability subject to yield. 
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Relative spectral emission Radiation characteristic-LD274 
Rec=MA) lnev=f() 
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LD274/275 


SIEMENS 





eae 











FEATURES 


Half Angle 

~— SFH400, +6° 

— SFH401, +15° 

— SFH402, +40° 

GaAs Infrared Emitting Diode, 
Fabricated in a Liquid Phase Epitaxy 
Process 

Emits Radiation in Near Infrared Range 


Cathode Electrically Connected to Case 


High Efficiency 

High Reliability 

Long Lifetime 

SFH400/401: High Radiant Intensity 
SFH402: Wide Beam 


High Pulse Power 

Radiant Intensity Selections 
SFH400: Same Package as SFH480 
SFH401: Same Package as SFH481 
SFH402: Same Package as SFH482 


Applications 

Light-reflecting Switches 

— IR Remote Control 

— Measurement and Control 

— Use in Extreme Environments 


| 


Package 

— 18 A3 DIN 876 (TO 18), Hermetically 
Sealed 

—- Glass Lens 

~ Lead Spacing 0.100" (2.54 mm) 

Cathode Marking: Tab at Case Bottom 


SFH400 
SFH401 
SFH402 


GaAs INFRARED EMITTER 


Package Dimensions in Inches (mm) 


SFH400 
291 (7.4) 
259 (6.6) 


185 (4.75) 


571 (14.5) 
“492 (12.5) 


204 (5.2) 
193 (4.9) 





@ .018 (0.45) 


Cathode 


Chip Location .208 (5.3) 


SFH401 
252 (6.4) 
220 (5.6) 
187 (4.75) 


208 (5.3) | max. 
.197 (5) 


570 (14.5) _ 
492 (12.5) 





©@ .018 (0.45) 


Cathode 
Chip Location 


SFH402 


570 (14.5) 
492 (12.5) 


208 (5.3) 
197 (5.0) 





Chip Location 





Maximum Ratings 


Operating/Storage Temperature Range (Top, Tstq) «..-+ -55° to +100°C 
Junction Temperature (Ty). ccecccciucesctesccoeestsan sates gacaenvacenseenat 100°C 
Reverse Voltage (Vp) ...csecccecceereseceenseeeeeceeceeeneeeeaesnrsasesneeesseseeatenses 5V 
Forward Current: (ip) isccssseseaves ccstivsasseasanagrees esecienevedncseeoenagaaees 300 mA 
Surge Current (Irgqy) t=10 WS, DO ooo. eet eececn eee ees eteeesenseens 3A 
Power Dissipation (Pyoq) ...:ceceesceceseceseeseeeeseeeeneetneessesaeersaeeenees 470 mW 
Thermal Resistance (Rega) -------:cccceeesceseseeeeeteessesssneessseeeeeeee 450 K/W 

(PigiG) iaeclstiseccvatiel thin creat 160 K/W 
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Infrared 


Emitters 


Characteristics (T,=25°C) Relative spectral emission 

















Parameter Symbol Value Unit lnec=f(A) 
Peak Wavelength 

(le=100 mA, tp=20 ms) x PEAK 950+20 nm 0 OWOW38 
Spectral Bandwidth, 50% Imax PTT WV ELL 

(le=100 mA, tp=20 ms) An 55 nm let % Te | YeaRe 
Half Angle Pe _|\ 

seo 0 38a | CCOCNEET 

SFH401 @ +15 Deg. 

SFH402 9 +40 Deg. 60 UTI LL I 
Active Chip Area A 0.25 mmz2 eeu 
Active Chip Area Dimensions LxW 0.5x0.5 mm 
Distance, Chip Surface to Case Surface ‘a Aes 

SFH400 H 40 to 4.8 mm Ree 

SFH401 H 2.810 3.7 mm 

SFH402 H 2.11027 mm Vi || 
Swtching Times, I cig Mae 

10% to 90% and 90% to 10% . 

(Ie=100 mA, R, =50 Q) ta, te 1 us NI | 
Capacitance (VR=0 V, f=1 mHz) Co 40 pF Pe 520. 90 1000 nm 1060 
Forward Voltage Sone | 

(Ie=100 mA, tp=20 ps) Ve 1.30(<1.5) V 

(ip=1 mA, tp=100 ps) Ve 1,90 (s2.5)  V : 4 
Reverse Current (Va=5 V) lp 0.01 (<1) pA Seoike yk Aaa 
Radiant Flux, Total (l-=100 mA, tp=20 ms) Pe, 8 mw 
Temperature Coefficient, I; or Bg (Ie=100 mA) TC, -0.55 IK 107 
Temperature Coefficient, V_ (lp=100 mA) TCy -1.5 mV/K , 

Temperature Coefficient, 4 (lg=100 mA) TC, 0.3 nm/K i: ae 
Radiant intensity Selections 
Ig in axial direction at solid angle of Q=0.01 sr | 
SFH SFH SFH SFH SFH SFH 10' 


Symbol 400-2 400-3* 401-2 401-3 402-2 402-3* Unit 
\p=100 MA,tp=20 ms lemin 20 32 10 16 25 4 mW/sr 






4 
Sati mei mai 











\p=100 MA,tp=20 ms lemax 40 - 20 32 5 - mW/sr 

le=1 MA,tp=100 ps | 250 320 120 199 30 40 mW/sr 

“valloty aubject yl of UIT 
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Maximum permissible forward Forward current |-=f(V-) Permissible pulse handling 
current I-=f(T,) Single pulse, t= 20 ps capability |-=f(t), Tas25°C 


duty cycle D=Parameter 
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Radiation characteristic-SFH400 
IreL=f( 
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SFH400/401/402 


Infrared 
Emitters 





SIEMENS 





FEATURES 


* GaAs Infrared Emitting Diode, 
Fabricated in a Liquid Phase Epitaxy 
Process 


* Emits Radiation in Near Infrared Range 
© High Efficiency 

* High Reliability 

* Long Lifetime 

* High Radiant Intensity 

© Same Package as SFH 305 


DESCRIPTION 


The SFH 405 is a GaAs infrared diode which 
emits radiation in the near infrared range. 


The case is transparent plastic with a lens. 
The plastic is slightly smoke colored in or- 
der to differentiate between phototransistors 
of the same type (SFH 305). The terminals 
are solder pins in .100" (2.54 mm) lead 
spacing. There are two radiant intensity 
selections. SFH 405 can be used with the 
phototransistor SFH 305. The cathode is 
marked with a color dot. 


They can be used effectively in miniature 
light barriers with close spacing between 
emitter and receiver. 





SFH 405 


INFRARED EMITTER 


Package Dimensions in Inches (mm) 


Q 045 (1.15) 


142 (3.6) 
035 (0.9) 


.126 (3.2) 


Parting line. 
Flash not 
included in 
tolerance 


106 (2.7) 
.098 (2.5) 


t 
118 (3.0) 
098 (2.5 
I Guthode 


010 (.25) 


100 083 (2.1) 
(2.54) 1— O59 (1.5) 


Maximum Ratings 


Operating and Storage Temperature Range (Top, Tstq) ...-40° to +80°C 


Junction Temperature (Ty) ...c.cccccccceecessecsseeneceseeeneenereessecseceeneesss 80°C 
Reverse Voltage (Vp) .....:ceseeeesenees Dalen dead eat uate 5V 
Forward Current (le)... ccccssesccessesteceecsescesersseecessaeeseescaeseseesneesnens 40 mA 
Surge Current (lpg) t=10 WS, D0 oo eee ceceneeeeeeeneerereneeterenees 1.6A 
Power Dissipation (Pyoq) .....ceccecccccceescescecseeseeceeeeesnaeecreseseeneeeaeeets 65 mw 
Thermal Resistance (Rega) .-:cccsscseccceseeceseneeeeseseneerseteneenersenees 950 K/W 
(Rib jt) scteteitea en cio ere ocagintd 850 K/W 
Characteristics (T,=25°C) 
Parameter Symbol Value Unit 
Peak Wavelength (l-=40 mA, tp=20 ms) As PEAK 950+20 nm 
Spectral Bandwidth, 50% Imax 

(le=40 mA, tp=20 ms) Ar 55 nm 
Half Angle CO) +16 Deg. 
Active Chip Area A 0.25” mm2 
Active Chip Area Dimensions LxW 0.5 x 0.5 mm 
Distance, Chip Surface to Case Surface H 1.3to 1.9 mm 
Swtching Times, le 

10% to 90% and 90% to 10% 

(|p=40 mA) tr, te 1 HS 
Capacitance (Vp_=0 V) Cy 40 pF 
Forward Voltage (lp=40 mA) Ve 1.25 ($1.4) V 
Reverse Current (Va=5 V) Ip 0.01 (<1) pA 
Temperature Coefficient 

le or De, (lp=40 mA) TC, -0.55 %/K 
Temperature Coefficient V- TCy -1.5 mvV/K 
Temperature Coefficient A peak TC, 0.3 nm/K 


Radiant Intensity Selections |, in Axial Direction at a solid angle of Q=0.01 sr 
SFH 405-2 SFH 405-3 
Radiant Intensity 


(lp=40 mA, tp=20 ms) £3.2 22.5 mWi/sr 
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Relative spectral emission Ipe_, =f (A) 








Maximum permissible forward current 
Ip=f (Ta) 


OHRD 0672 





Radiant intensity 
Single pulse, t=20 ps 
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Permissible pulse handling capability 
Ic=f (t), Ta=25° C duty cycle D=Parameter 
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SFH 405 


SFH 409 


INFRARED EMITTER 


SIEMENS 


Package Dimensions in Inches (mm) 


204 (5.2) 
177 (45) 


Surface not flat 
.157 (4.0) 


024 (.6) .028(.7) .031(. 161 (4.1) 141 (3.6) 
016(.4) .016(.4) 016 (. 


153 (3.9) 


122 (3.1) 
114 (2.9) 


Position 
1.140 (29) 
1,061 (27) 


248 (6.3) 
(232 (5.9) 








FEATURES 
Radiant Intensity Selections 


Maximum Ratings 


Operating and Storage Temperature 


SFH 409-1, 6.3-12.5 mW/sr RANGE (Top, Tyg) -.ececesseecreccseeresecesesseceresaceaceaesteeeaeeneees -55° to +100°C 

SFH 409-2, 10-20 mW/sr Junction Temperature (Ty)... cccccccesseseceeeeceeeeseaeeureessneseseerenensee 100°C 

SFH 409-3, <16 mW/sr Reverse Voltage (Vp) ....cccccccccccsscsssesscsseseecssensecsecseeqeeceesseseesseeeeeaeenees 5V 

* High Reliability Bike Wen uA ae Pushitecadut dadavestutesvancecustneacauecsi duty heaeations so000s 100 a 
urge Current (lpg) t=10 US occ eeeccceeeeceeesceeeeeeeseaeceeecsaeeetseeecaneeaeees 

aad, 3 rom) Feckage . Power Dissipation (Pyo7) T=25°C oe. cceceeceeceeeeenseceeeeseeteeeeteeeeeees 165 mW 

* .100" (2.54 mm) Lead Spacing Thermal Resistance (Riya) ..s-sssiscsesssssscssssscesssssssseesssssseascesseensesses 450 KW 


High Pulse Power 

Long Term Stability 

Medium Wide Beam, 40° 

Excellent Match with Photodetector 


Characteristics (T,=25°C) 


Parameter Symbol Value Unit 
Peak Wavelength ApEAK 950+ 20 nm 
(lF=100 mA, tp=20 ms) 


SFH 309 Spectral Bandwidth, 50% Imax 
(ie=100 mA, tp=20 ms) AA 55 nm 
Half Angle 0 +20 Deg. 
DESCRIPTION Active Chip Area A 0.09 mm? 
The SFH 409 is a GaAs Infrared Emitting Active Chip Area Dimensions LxW 0.3x03 mm 
Diode in a standard T1 plastic package. It Distance, Chip Surface to Case Surface D 2.6 mm 
is designed for a variety of low cost, high Swtching Times, l_ 
volume applications such as IR remote con- 10% to 90% (Ip=50 mA) tr, te 1 ys 
trol and other consumer and entertainment Capacitance (Vp=0 V, f=1 MHz) Co 25 pF 
products. Forward Voltage 
(lp=100 mA) Ve 1.30(<1.5) Vv 
(Ip=1 mA, tp=100 ps) Ve 1.90 (<2.5) Vv 
Reverse Current (Va=5 V) In 0.01 (<1) pA 
Temperature Coefficient, le or De TC, -0.55 %IK 
Temperature Coefficient, Ve TCy -1.5 mV/K 
Temperature Coefficient, Apeax TC, 0.3 nm/K 


Radiant Intensity, |_ in Axial Direction at a solid angle of Q2=0.01 sr 


SFH 409-1 


Radiant Intensity l_ 
(Ie=100 mA, tp=20 ms) 6.3-12.5 


(lp=1 A, tp=100 jis) 75 
Total Radiant Flux _ (typ) 
(I-=100 mA, tp=20 ms) 15 
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SFH 409-2 SFH 409-3 


10-20 216 
120 160 
15 15 


mW/sr 
mW/sr 


mw 


le 
Relative spectral emission Ipe.=! (A) Radiantintensity = ——>—==f (Ir) 
R Single pulse, t=20 ps Iz 100 mA 
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Maximum permissible forward current Forward current |-=f (V-) Permissible pulse handling capability 
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SFH 409 
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SIEMENS 





FEATURES 


® Half Angle 

SFH 414: +11° 

SFH 415: +17° 

SFH 416: +28° 

T15/, Package 

Highly Efficient GaAs LEDs 

Good Linearity (I; = f(I-)) at High Currents 
Radiation in the Near Infrared Range 
High Reliability 

Long-term Stability 

Fast Switching Time 

High Pulse HandlingCapability 


DESCRIPTION 


The SFH414/415/416 are T1% (5 mm) epoxy 
packaged infrared emitters with a peak wave- 
length of 950 nm. The unique chip used in these 
devices is GaAs with a GaAlAs “window.” This 
construction allows for a low forward voltage while 
maintaining strong output power, efficiency, and 
linearity. Typical applications include remote 
control for television.séts and data transmission. 


SFH414 
SFH415 
SFH416 


GaAs INFRARED EMITTER 


Package Dimensions in Inches (mm) 





SFH 414/415 Chip Position 
‘ Surface not flat | 
.189 (4.8), .232 (5.9) 


024 (0.6) 465 (4.2) 217 (6.5) 


016 (0.4) .031 (0.8) 
016 (0.4) 


_-201 (5.1) 
189 (4.8) 


.071 (1.8) Cathode 


.307 (7.8) 
047 (1.2) 


.295 (7.5) .016 (0.4) 


1.14 (29) |. -354 (9.0) 
1.06 (27) 315 (8.2) 








FH 416 
: Surface not flat Chip Position 
.157 (4.0) .232 (5.9) 
024 (0.6) | .134 (3.4) 
100 016 (0.4) 031 (0.8) 
(2.54) .016 (0.4) t 


.201 (5.1) 
071 (1.8) Cathode 


_ .224 (5.7)| .024 (0.6) 
047 (1.2) 213 (5.4) 016 (0.4) 
1.161 (29.5) 276 (7.0) 
1.083 (27.5) 244 (6.2) 








Maximum Ratings 


Operating/Storage Temperature (Top, Tstq) +... -65 to +100°C 
JUNGIGR temperature (1.4) astisstvgscmunaaainucnaroenutn 100°C 
Reverse Voltage (Via) case cieaalecsieisseasencec eavesesreeaetveneaveesens 5V 
Forward: Current (le) scSeccets sds clean atecviena aiteanctn 100mA 
Surge current (lpgy) tpS$10 WS, DSO oe eter eetee nee eentes 3A 
Power dissipation (Prot) Ta=25°C oo. ec ccce eeceneeeerneeees 165mW 
Thermal resistance (Reipya) ..ceececcccscsecessessessseteecaseeteneeeee 450K/W 
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Characteristics (T,=25 °C) 


Parameter 
Peak Wavelength, (Ip=100 mA, t,=20 ms) 
Spectral Bandwidth at 50% of I,.;, (lF=100 mA) 
Half Angle 

SFH 414 

SFH 415 

SFH 416 


Active Chip Area 
Active Chip Area Dimensions 


Distance Chip Surface to Case surface 
SFH 414 
SFH 415 
SFH 416 


Switching Times (l-=100 mA), |. 
from 10% to 90% or from 90% to 10% 


Capacitance (Vpa=0 V, f=1 MHz) 

Forward Voltage (lp=100 mA, t,=20 ms) 
(Ip=1 A, tp=100 ps) 

Breakdown Voltage (Ip=1 A) 

Reverse Current (Va=5 V) 

Total Radiant Flux (ip=100 mA, tp=20 ms) 

Temperature Coefficient of |, or ®, 

Temperature Coefficient of Ve 

Temperature Coefficient of 


Radiant Intensity Selections 


le in axial direction at solid angle of Q=0.01 sr 
Symbol SFH SFH SFH 


416-Q 416-R 
415-S 
Ip = 100 MA, tp= 20 ms lemin 6.3 10 16 
Ip = 100 mA, t= 20 ms levex. 12 20 32 
Ip = 1 MA, tp= 100 ps leyp 90 150 240 


Relative spectral emission 
lre=f (A) 





1000 nm 1060 
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950420 


55 


#11 
+17 
+28 


0.09 


0.3 x0.3 


5.1 to 5.7 
4.2 t0 4.8 
3.4 to 4.0 


0.5 


25 
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SFH 
414-U 
415-U 


40 
80 
600 


Relative radiant intensity |_/!_ 100 mAf(I,) 


Unit 
nm 


Deg. 
Deg. 
Deg. 
mm? 
mm 


mm 
mm 
mm 


us 


pF 


<< 


HA 
mW 
%K 
mV/K 
nm/K 


Unit 


mW/sr 
mW/sr 
mW/sr 
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Radiation characteristics—SFH 416 
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Maximum permissible forward current 
lp=f Tp 
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Permissible pulse handling capability 
l-=f (tp), Duty cycle D=parameter 
Single pulse, t=20 ps 


(RRR ERASE 

HERESRRSRRRERE REE EEe 

10? 

10 16 18 22 26 30 34 3842 V 50 
—_——~ Y 


Forward current |-=f (Vf) 
Single pulse, t=20 ps 











ie RO 9060 
it tin f 
ma CO a 
& HCN tl 
maine TH , 
Neal | 
ies: HTT 


SNC IN| 


meinny tmei/mee mel eClimaell 
BRN, UMS BaHmetiwas 
0.21 HRN a 
5 HS SU 
BOD SUBS SUT E 
CE USNS HL 
we 
Pou TT TTS TT 


IRIN 

TITS 

10° LOSS 
we 0 0? 107 107 0° 10's 1? 


——~fy 














SFH4 14/4 15/416 


SIEMENS 





FEATURES 

© Surface Mountable PL-CC-2 Package 

© Suitable for Vapor-Phase Reflow, Infrared 
Reflow, Wave Solder Processes 

© Compatible with Automatic Placement 
Equipment 

® GaAs IR LED with Wide Viewing Angle 

® Good Linearity [le = f (I,)] at High Currents 

© High Reliability/Long Lifetime 

e Fast Response Time 

® Matches with SFH320/SFH320F 
Phototransistor 

¢ Applications 
— Measurement and Control 
— Touch Screens 
— Light Curtains 


DESCRIPTION 


The SFH420 is a wide angle GaAs LED ina 
compact surface mountable package. The device 
is compatible with automatic placement equip- 
ment and can withstand IR reflow, vapor phase 
reflow and solder processes. Their small size 
makes them suitable for dense packaging in array 
applications such as touch screens and precise 
position measurement. 


Maximum Ratings 
Operating and Storage 


Temperature (Ta, Totg) sesesccceeeeereee -55 to +100°C 
Junction Temperature (T)) ......cceeeeeseteeeeeeeees 100°C 
Reverse Voltage (Vp) .....eeccesssseseeeseeteeetesteeeatees 5V 
Forward Current (lp) ....:ceccccssecceseeseenserseenees 100 mA 
Pulse Current (lpgy) T=10 ps, D=O ee 1A 
Power Dissipation (P,,,) Ta=25°C «oe 160 mW 


Thermal Resistance, Junction to Ambient 
Mounting on Al,O, Ceramic 


Substrate (Roja). eeeccescsseeeceeseeneeseeeeecneeees 300 K/W 
Mounting on PC Board (Rinja) -.eeeeeeeeeee 450 K/W 
Chip to Solder Area (Riya) --ccceeceereseeeeees =200 K/W 


SFH420 


GaAs Infrared Emitter 
SMT-TOP-LED™ 


Package Dimensions in Inches (mm) 


118 (3.0) 


102 (2.6) 083 (2.1) 
067 (1.7) 
"083 (2. |. 035 (0.9) 


028 (0.7) 


134 (3.4) hee Ne 094 142 (3.6) 
126 (3.2) 


024 (0.6) 


032 (0.8) 
‘024 (0.8) 007 (0.18) O16 (0.4) 
‘005 (0.12) 





Characteristics (T,=25 °C) 


Parameter Symbol Value Unit 
Peak Wavelength Apeak 950+ 20 nm 
(l-=100 mA, t,=20 ms) 
Spectral Bandwidth AA 55 nm 
(50% Of Imax» lp=100 mA) 
Half Angle a) +60 Deg. 
Radiant Sensitive Area A 0.09 mm? 
Radiant Sensitive Area 
Dimensions LxW 0.3 x 0.3 mm 
Response Time ta, te 0.5 pS 


(le=100 mA, R, =50 Q, 
from 10% to 90% 
or 90% to 10% of Ie) 
Capacitance Co 25 pF 
(V_=0 V, f=1 MHz) 
Forward Voltage 


(l-=100 mA, t,=20 ms) Ve 1.3(<1.5) V 

(lp=1 A, tp=100 ps) Ve 2.3(<2.8) V 
Reverse Current (Va=5 V) Ip 0.01 (<1) pA 
Total Radiant Flux 

(lF=100 mA, t,=20 ms) ®, 22 mw 
Temperature Coefficient, 

(lp Or Bg (IlF=100 mA) TC, 0.5 %K 
Temperature Coefficient, Ve TCy -2 mvV/K 

(\-=100 mA) 
Temperature Coefficient, 

Apeak (I-=100 mA) TC, +0.3 nm/K 
Radiant Intensity: SFH420 

(lF=100 mA, t,=20 ms) lemin 2.5 mW/sr 

(l-=100 mA, tp=20 ms) las 5 mW/sr 

(Ip=1 A, tp=100 ps) lEtyp 38 mW/sr 
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Relative spectral emission Relative radiant intensity 
Ipec=f(A) om ox le /\e 100 MA = f(ic), one pulse, t = 20 ps 
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SIEMENS SFH421 


GaAlAs Infrared Emitter 
SMT-TOPLED™ Package 


Package Dimensions in Inches (mm) 


-118 (3.0) 083 (2.1 
-102 (2.6) .067 f 3 
.091 (2.3) 
083 (2.1) 


035 (0.9) 
-s (0.7) 


134 (3.4) 142 (3.6) 
118 (3.0) “EN TF (24) 126 (3.2) 


ss 
a ae (0.6) 
016 (0.4) 


Cathode 007 (0.18) 
005 (0.12) 





FEATURES Maximum Ratings 
* Surface Mountable Package PL-CC-2 Operating and Storage Temperature (T,, Teg) ....-55 to +100°C 
° Very High Efficiency GaAlAs IR IRED dae vena (Tete trig tiers estes ciate ecbtius es 
. : Py Me cienietet exe as cece aes phedcadenat ae dtecoeite oot St fa 

* Good Linearity [le = f (I,)] Forward Curment (i) ss<cejaveacctos tac ence ieee vcanunsee® 100 mA 
* Radiation in Near Infrared Range, 880 nm Surge Current (leg) T=10 WS, DHO oo. eeeseeceessteesseeseecseeseeeeeees 2.5A 
© High Reliability Total Power Dissipation (Pi..) ......:::ceceeeeeeresueeteereeeees 180 mW 
¢ Long Term Stability Wie fenelsas ae 
: Pe ; nAl,O, Ceramic Substrate (Rij, 
: Rag Sw tening lane , (A BSAG PaO TOI) soc ssseecds sda oeSexcene setae aa 300 K/W 

High Pulse Handling Capability OmPC Bodid (He hccttcoc amdcsititn ioeanean 450 KW 
¢ On Tape and Reel Chip to Soldier Area ( Pg ig)! ssccscccecescccssbsparsseatiucstartaneoes =200 K/W 
© Same Package as SFH320 and SFH420 Dip, Wave, and Drag Soldering 
* Applications Soldering Bath Temperature csosetenveeneneeenaseesunsvettnneeennnsen 260°C 

— Miniature Light Barriers Maximum Permissible Soldering TIME occ eee eeeeee 8 sec. 

Reflow Soldering: 

— Punched Tape Readers Temperature at Soldering Zone | Maximum Transit Time 

~ Industrial Electronics 260°C 10 sec. 

— Measurement and Control 215°C 30 sec. 

Preheating Temperature (approx. 1 MIN.) .......c eee 150°C 

DESCRIPTION 


The SFH421 is a GaAlAs IRED in a compact 
surface mountable package. The device is 
compatible with automatic placement equipment 
and can withstand !R reflow, vapor phase reflow 
and solder processes. Their small size makes 
them suitable for dense packaging in array 
applications such as touch screens and precise 
position measurement. 
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Characteristics (T,=25 °C) 
Parameter 

Peak Wavelength 

Spectral Bandwidth 


Half Angle 
Radiant Sensitive Area 


Radiant Sensitive Area Dimensions 
Switching Time 


Capacitance 
Forward Voltage 


Reverse Current 

Total Radiant Flux 

Temperature Coefficient of |, or B. 
Temperature Coefficient of V- 
Temperature Coefficient of 7 


Radiant Intensity, |; in axial direction measured at a solid angle of Q=0.01 sr 


SFH421 


Symbol Value 
Apeak 880+ 20 
AA 80 

C0) +60 

A 0.16 
LxW 0.4x0.4 
te 0.5 

Co 25 

Ve 1.5 (<1.8) 
Ve 3.0 (<3.8) 
lp 0.01 (<1) 
®, 25 

TC, -0.5 

TCy ~2 

TC, +0,25 
lemin 4 

lemax 8 

lEtyp 48 
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Unit 


mvV/K 


mW/sr 
mW/sr 
mW/sr 


Condition 
lr =100 mA, t,=20 ms 
50% of IREL: Ip=100 mA 


Iz 10% to 90% 

90% to 10% 

le=100 mA, R, =50 Q 
Va=0 V, f=1 MHz 


Ir=100 mA, t>=20 ms 
ip=1A, tp=100 ps 


Va=5 V 

IF=100 mA, tp=20 ms 
I-=100 mA 

lr=100 mA 

lr=100 mA 


l-=100 mA, tp=20 ms 
Ir=100 mA, tp=20 ms 
Ip=1 A, tp=100 ps 


SFH421 


Radiation characteristics Relative spectra! emission 
Ihe =f (@) lacp=t (A 
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Duty cycle D=Parameter, T= 25°C 
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SIEMENS 





FEATURES 


* Radiation: Visible Red Range 

© Anode Electrically Connected to Case 
® Very High Efficiency 

Short Switching Time 

® High Pulse Power 

High Reliability 


* Long Life 


© Same Package as BP103, LD 242, SFH 
463, SFH 483 

® Package: 18 A 3 DIN 870 (TO 18), Clear 
Epoxy Resin, 0.1" (2.54 mm) Lead 


Spacing 


® DIN Humidity Category per DIN 40040 


GQG 


© Component Subjected to Aperture 
Measurement 


Cathode Marking: Projection at Case 


Bottom 
* Application 


- Long Range Light Reflecting 


Switches 


Notes: 


=e 


nm 





. An aperture is used in front of the component 
for measuring the radiant intensity and the half 
angle (diameter of the aperture: 1.1 mm; 
distance of aperture to case back side: 4 mm). 
This ensures that only the radiation in axial 
direction emitting directly from the chip surface 
will be evaluated during radiant intensity 
measurement. This measurement is denoted by 
“E7800” added to the part number. 

Availability subject to yield. 


SFH462 


GaAlAs INFRARED EMITTER 


Package Dimensions in Inches (mm). 


114 (2.9) Chip Location Cathode 
106 (2.7) 


nes 


___ 8.166 (4.23) 
~~'@.163 (4.15) 


f 571 (14.5) 144 (3.6) 216 (5.5) 


492 (12. 3) .118 (3.0) .211 (5.35) 


Maximum Ratings 
Operating and Storage Temperature Range (Top, Tstg) ..-40 to + 80°C 


Junction Temperature (Ty)... cece e cere rr eseeeseenetrennes 100°C 
Reverse Voltage (Vp) ....ccccceeecesssescssescensecenneebesescesesevessasressusereaseneatas 3V 
Forward: Current: (le) cscecccctcccastecs schists autacadaivadepensce ascttanssedetesiaee 50 mA 
Power Dissipation (Pyoq) ...-cccccceesseeccesteteneeenesseeenetntenesseeesnesseetas 120 mw 
Surge Current (egy) to= TOUS, D=O «eects ee teeeeteteneseseeeeeteaeerene 1A 
Thermal Resistance (Ripja) .-.:-:eseeeseseeeeceeceteneeseussesserseeseaeeeeneens 450 K/W 
(Rinic) sicteneitiesetigi diane 160 K/W 
Characteristics (T,=25°C) 
Parameter Sym —*Vailue Unit Condition 
Wavelength, Peak Emission Apgar 660420 nm I; =50 mA, 
tp=20 ms 
Spectral Bandwidth at50% AA 25 nm Ip=50 mA 
Half Angle © +23 Deg. 
Active Chip Area A 0.0625 mm2 
Chip Area Dimension LxW 0.25x0.25 mm 
Distance Chip Surface to 
Case Surface H 2.8 mm 
Switching Times, t/t 100 ns |-=50 mA, 
|, from 10% to 90% R,_=50 Q 
and from 90% to 10%, 
Capacitance Co 30 pF V_=0 V, f=1 MHZ 
Forward Voltage Ve 2.1 (S$2:8)  V l-=50 mA, 
tp=20 ms 
Reverse Current Ip 0.01 (<10) pA Vpa=3 V 
Radiant Flux (Total) ®, 14 mw \-=50 mA, 
tp=20 ms 
Temperature Coefficient 
of Ip Resp. Bg TC, ~-0.4 IK |; =50 mA 
Temperature Coefficient of Ve TCv -3 mV/K l-=50 mA 
Temperature Coefficient of A TC, +0.16 nm/K |-=50 mA 


Radiant Intensity Groupings") 
|, in Axial Direction at 
solid angle of 2=0.01 sr 


SFH462-K E 7800 lemin 0.63  mW/sr_ |e=50mA 
SFH462-L E 7800 Ieetin mW/sr —I;-50 mA 
SFH462-K E 7800 lemax 1.25 mW/sr t,=20ms 
SFH462-L E 7800(2) loa 2 mW/sr — t,=20 ms 
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Relative spectral emission 
lrei=f (4) 
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Maximum permissible forward current 
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Permissible pulse handling capability 


Ir=f (tp), Ta=25 °C 
duty cycle D=Parameter 
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FEATURES 


© Half Angle 

— SFH480, +6° 

— SFH481, +15° 

—- SFH482, +30° 
® GaAs Infrared Emitting Diode, 
Fabricated in a Liquid Phase Epitaxy 
Process 
Emits Radiation in Near infrared Range 
Cathode Electrically Connected to Case 
High Reliability 
Long Term Stability 
SFH480/481: High Radiant Intensity 
SFH482: Wide Beam 


High Pulse Power 

® Radiant Intensity Selections 

© Matches all Si Photodetectors 
SFH480: Same Package as SFH400 
SFH481: Same Package as BPX43 


© SFH482: Same Package as BPX38, 
BPX65, BPX66, SFH402 


® Applications 
- Light-reflecting Switches 
- IR Remote Control 
® Package 
- 18A3 DIN 876 (TO 18) 
-- Hermetically Sealed 
- Lead Spacing 0.100" (2.54 mm) 


® Cathode Marking: Tab at Case Bottom 


SFH480 
SFH481 
SFH482 


GaAlAs INFRARED EMITTER 


Package Dimensions in Inches (mm) 


.291 (7.4) 
.259 (6.6) 


189 (4.8) 
181 (4.6) 


Cathode 


Chip Location .208 (5.3) 


252 (6.4) 
220 (5.6) 


187 (4.75) 


570 (14.5 208 (5. sae 
492 (12.5) 


0.100 
(2.54) 


@ .018 (0.45) 


Chip Location 
SFH482 


570 (14.5 208 (5.3 
“492 (12.5) “197 (5.0) 


Chip Location 





Maximum Ratings 


Operating/Storage Temperature Range (Top, Tstq) ......-- —55° to + 100°C 
Junction Temperature (Ty) .......ceceeesecereeseeserstsscnesseeseserrensenes 100°C 
Reverse Voltage (Vp) .......eecceecceescenseneeeresceecaeerseessseerasevseetetteneseaeeenes 5 V 
Forward Current (le) oo... cece seescecsseceseecseereseeceatecneeesneesaeessaeeneereaees 200 mA 
Surge Current (leg) t=10 Us, DHO oo eect eee ener nee 12.5A 
Power Dissipation (Pyoz) ....:eccccssesecsseeeteteeeeeeeevsetssenesataesatenevessas 470 mw 
Thermal Resistance (Riya) sccccccecccesstecneesrtsscesessessseersteens 450 K/W 

(Ripiic) it tvietvinh linea iiietie sa eteonties 160 K/W 
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Characteristics (T,=25°C) Relative spectral emission 











Parameter Symbol Value Unit lpev=t(A) 
Peak Wavelength 
(lp=100 mA) 1d PEAK 880420 nm 00 CHRD O77 
Spectral Bandwidth, 50% Imax 
(|p=100 mA) Ad 80 nm % 
Half Angle leet 
SFH400 9 +6 Deg. ” 
SFH401 @ +15 Deg. 
SFH402 9 +30 Deg. 
Active Chip Area A 0.16 mm? 60 
Active Chip Area Dimensions LxW 0.4x0.4 mm 
Distance, Chip Surface to Case Surface 
SFH400 H 401048 mm 40 Bee 
SFH401 H 2.8 to 3.7 mm 
SFH402 H 2.1to 2.7 mm 
Swtching Times, le 20 
10% to 90% and 90% to 10% 
(I-=100 mA, R, =50 Q) te. te 0.6/0.5 ps 
Capacitance (V_=0 V, f=1 mHz) Co 25 pF 0 
Forward Voltage 750 800 850 900  950nm1000 
(l-=100 mA, tp=20 ps) Ve 1.50 ($1.8) Vv —+) 
(I-=1 MA, tp=100 ps) Vp 3.00(<3.8) V 
Reverse Current (Va=5 V) lp 0.01 (<1) pA : - 
Radiant Flux, Total (l-=100 mA, tp=20ms) 12 mW eepie cae 
Temperature Coefficient, Ig or ® (l-=100 mA) TC, -0.5 %/K : 
Temperature Coefficient, Ve (I-=100 mA) TCy -2 mV/K 100 een 
Temperature Coefficient, 4 (lp=100 mA) TC, 0.25 nm/K 
Radiant Intensity Selections Aoi 
le in axial direction at solid angle of Q=0.01 sr 
SFH SFH SFH SFH  SFH | 
Symbol 480-1 480-2 481-1 481-2 481-3!) Unit 
I-=100 MA,tp=20 ms Ikmin 25 40 10 16 25 mW/sr ' 
I-=100 MA,tp=20 Ms lemax 50 80 20" 382. <x mW/sr 
Ir=1MAtp=100 ps leyp 340 540 130 220 250 mW/sr 
SFH SFH SFH SFH SFH at 
Symbol 482-1 482-2 482-3(2) 482-L 482-M Unit 
E7800" 78000) 
I-=100 MA,tp=20 ms lemin 3.15 5 8 1to2 1.6 to3.2 mW/sr ont 
|-=100 mA,tp=20 ms lemax 6.3 10 - - - mW/sr ° 
IF=1 MA tp=100 Ws — letyp 40 65 80 - - mW/sr = 
Note: | 
1. An aperture is used in front of the component for measuring the radiant 1 10 100-1000 mA 10000 
intensity and the half angle (diameter of the aperture: 1.1 mm; distance of —+ I, 
aperture to case back side: 4 mm). This ensures that only the radiation in axial 
direction emitting directly from the chip surface will be evaluated during radiant 
intensity measurement. This measurement is denoted by “E7800” added to the Maximum permissible forward 
part number. current I-=f(T,) 
2. Availability subject to yield. 240 HRD 2946 
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Radiation characteristic-SFH480 
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Radiation characteristic-SFH482 
lher={(9) 
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Forward current I-=f(VF) 
Single pulse, t= 20 ps 





Permissible pulse handling 
capability |-=f(t), Tas25°C 
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SFH480/48 1/482 


SIEMENS 





FEATURES 


Highly Efficient GaAlAs LED 
Radiation in Near Infrared Range 
Anode Electrically Connected to Case 
Short Switching Time 

High Pulse Power 

High Reliability 

Long-Term Stability 


Same Package as BPX63, BP103, LD 
242, SFH 462, SFH 463 


Package: 18 A 3 DIN 870 (TO 18), Clear 
Epoxy Resin, 0.1" (2.54 mm) Lead 
Spacing 


DIN Humidity Category per DIN 40040 
GQG 


Applications 

— IR Remote Controls 

- Light-Reflecting Switches 
— Use with Apertures 


Package Dimensions in Inches (mm) 


571 (14.5) 


SFH483 


GaAlAs INFRARED EMITTER 


Chip Location Cathode 





492 (12.5) 


Maximum Ratings 


141 (3.6) 
118 (3.0) 





Operating and Storage Temperature Range (Top, Tetg) .-.. -40 to + 80°C 


JUNCHON TEM PSK ALINE Tis sxsces vests iapate a eatetnencntatnanstSan vig cor ties 100°C 
Reverse Voltage(Vp) isiccccsisceet chess civndneg Sin easion aiaeeneaelat 5V 
Forward Current (Ie) To < 25°C voces eeseesecereeceesneerseesneeeeeeesns 200 mA 
Power Dissipation (Proq) Te=25°C «oe ec ceceeeeie re retreneneree 470 mW 
Surge Current (egy) tp=10us, D=0; Tp=25°C «oe eeecceeeteeeteteeeenees 25A 
Thermal Resistance (Ripa) .-.cscsscsecssscsessesesssssesessesserecees 450 K/W 
(Ring): visivestetet reir ehiieviicie 160 K/W 
Characteristics (T,=25°C) 
Parameter Sym Value Unit Condition 
Wavelength at 
Peak Emission Apeak 880420 nm [-=100 mA 
Spectral Bandwidth at50% Ar 80 nm l-=100 mA 
Half Angle (1) © +23 Deg. 
Active Chip Area A 0.16 mme2 
Chip Area Dimension Lxw 0.4x0.4 mm 
Distance Chip Surface to 
Case Surface H 2.7 to 2.9 mm 
Switching Times, t/t 0.6/0.5 ps |-=100 mA, 
Ig from 10% to 90% R,=50 Q 
and from 90% to 10%, 
Capacitance Co 25 pF Vp=0 V, f=1 MHZ 
Forward Voltage Ve 1.5 ($1.8) V 1-=100 mA, 
tp=20 ms 
Ve 3.0(<3.8) V Ir=1 A, tp=100 ps 
Reverse Current Ip 0.01 ($1) HA Vp=5 V 
Radiant Flux (Total) ®, 23 mw lp=100 mA, 
tp=20 ms 
Temperature Coefficient 
of Il, Resp. Bg TC, -0.5 %IK l-=100 mA 
Temperature Coefficient of Ve TCv ~2.5 mV/K l-=100 mA 
Temperature Coefficient of A TC, +0.25 nm/K l-=100 mA 
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Infrared 
Emitters 


Characteristics (T,= 25 °C) 


Parameter Sym 
Radiant Intensity Groupings) 
|, in Axial Direction at a 
Steradian of Q=0.01 sr 
SFH483-L E7800 


lerin 

SFH483-M E7800 lenee 

SFH483-L E7800 lemax 

SFH483-M E7800 foes 

SFH483-L E7800 lain 

SFH483-M E7800 lstyp 
Notes: 


Value 


Unit 


mW/sr 
mWi/sr 
mW/sr 
mW/sr 
mWi/sr 
mW/sr 


Condition 


l-=100 mA 
tp =20 ms 
le=100 mA 
tp=20 ms 
lp=1A 
t,=100 ms 


1. An aperture is used in front of the component for measuring the radiant 


intensity and the half angle (diameter of the aperture: 1.1 mm; distance of 
aperture to case back side: 4 mm). This ensures that only the radiation in 


axial direction emitting directly from the chip surface will be evaluated 
during radiant intensity measurement. This measurement is denoted by 


“E7800” added to the part number. 
2. Availability subject to yield. 


le 
=f (I 
le 100 mA (Ir) 





Radiant intensity 
Single Pulse t = 20us 


OHRD 0878 








t / tll 
Qi § Bins eeeea 
P= He 


cn crn 
CA 

















0.01 L4 





10 100 


1000 mA 10000 


—+ |, 


Maximum permisible forward curent 
lk =f (Ta), Rina = 450 KW 
Ik = f(Ta), Rinic = 160 KW 
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Radiation characteristic 
lief =f(@) 


Forward Current |; =f (V-), 
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Relative spectral emission 
lrel =f (r) 
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Permissible pulse handling capability 
le =f (tp), To = 25 °C 
duty cycle D = Parameter 
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SFH483 


SIEMENS 


36) 52 Se ons . 


FEATURES 
© T1% Package 

* Clear Plastic Lens 
* Long Term Stability 


¢ Very High Power, 20 mW Typical 
at 100 mA 


Good Spectral Match with Silicon 
Photo Detector 


Gallium Aluminum Arsenide Material 


SFH 484—-16° Narrow Beam, 
SFH 485—40° Medium Beam 


* Smoke Detection Application: SFH484- 
E7517 (UL Recognized) 


e 


DESCRIPTION 


SFH 484, an infrared emitting diode, emits 
fadiation in the near infrared range (880 nm 
peak). The device comes in a T1934 (5 mm) 
plastic package. Uses for SFH 484 include 
IR remote control, smoke detectors, and 
other applications requiring high power, such 
as IR touch screens. 


The SFH 485 contains the same IR emitter 
chip as the SFH 484 but features a wider 
beam. 


Maximum Ratings 
Operating and Storage Temperature 


Range (Top, Tsta) ioditeetee sees —55° to + 100°C 
Junction Temperature (Ty) 0.0... 100°C 
Reverse Voltage (Vp) .....cccccccesseesteesecneees 5 V 
Forward Current (Ip) oo... cece cee 100 mA 
Surge Current (lesy) 

Coe [018 fee ee ere 25A 
Power Dissipation (Pyo7) .... eee 200 mW 
Thermal Resistance (Ripya) .....eeee 375 KW 





SFH 484 
SFH 485 


GaAs INFRARED EMITTER 





Package Dimensions in Inches (mm) 
SFH 484 

















Chip Position 


224 (5.7) 
| .200 (5.1) 


Surface not flat 
.232 (5.9) 
.217 (5.5) 










024 (0.6) .031 (0.8) 
016 (0.4) .020(0.5) 






















100 (2.54) 
eral | Cathode | 307 (7.8) 
Ratt "295 (7.5) 
047 (1. 
os 1.140 (29) /__-354 (9.0) 024 (0.6) 
1.061 (27) "314 (8.0) 016 (0.4) 








SFH 485 


















Surface not flat \ Chip Position 
____1-189 (4.8) 
.024 (0.6) .031 (0.8) : "165 (4.2) 
016 (0.4) .020 (0. 
200 (5.1 
100 (2.54) 05 es 
071 (1.8) | sora) | 
047 (1.2) eee) 
1.140 (29) |_394 (9.0) 024 (0.6) 
1.061 (27) 314 (8.0) 7} 016 (0.4) 





Characteristics (T,=25°C) 


Parameter Symbol Value Unit 
Peak Wavelength APEAK 880+20 nm 

(le=100 mA, tp=20 ms) 

Spectral Bandwidth (l-=100 mA) Axr 80 nm 
Half Angle 

SFH 484 g +8 Deg. 

SFH 485 ry +20 Deg. 
Active Chip Area A 0.16 mm2 
Active Chip Area Dimensions LxW 0.4x0.4 mm 
Distance, Chip Surface to Case Surface 

SFH 484 D 5.1to 5.7 mm 

SFH 485 D 4.21048 mm 
Swtching Times, {¢ 

10% to 90% and 90% to 10% 

(lp=100 mA) ta, te 0.6/0.5 HS 
Capacitance (Vp=0 V, f=1 MHz) Co 25 pF 
Forward Voltage 

(lp=100 mA, tp=20 jus) Ve 1.5 (1 .8) Vv 

(Ip=1 mA, tp=100 ps) Ve 3.0 ($3.8) V 
Reverse Current (Va=5 V) lp 0.01 (<1) pA 
Temperature Coefficient, Ip or @¢ TC, -0.5 %/K 
Temperature Coefficient, Ve TCy -2 mV/K 
Temperature Coefficient, 4 TC, 0.25 nm/K 


Radiant Intensity, |_ in Axial Direction at a solid angle of Q=0.01 sr 
SFH SFH SFH SFH 


Sym 484-1 484-2 485-1 485-2 Unit 
l= 100 mA, lemin 50 80 16 25 mW/sr 
tp=20 ms lewiae. 100 160 32 50 mW/sr 
Ip=1A,tp=100US leyp 700 900 220 340 mW/sr 
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Infrared 
Emitters 


Relative spectral emission Radiant intensity 
Tre=f (I) le/le 100 mA=f (I_) 
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SFH 484—Radiation characteristic _ 
lnec=f (o) 
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Maximum permissible 
forward current I-=f (Ta) 
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Forward current |-=f (Vr) 
Single pulse, t=20 ps 
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Permissible pulse handling capability 
I-=f (t), Ta=25°C duty cycle D=Parameter 
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Maximum forward current vs. lead length, 
package bottom and PC-board 
lr=f (I), Ta=25° C 
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SFH 485/484 


SIEMENS 





FEATURES 


¢ T13/4(5 mm) Plastic Package 
¢ Fiat Lens 
® Long Term Stability 


® Good Spectral Match with Silicon 
Photo Detector 


® Gallium Aluminum Arsenide Material 
® Wide Beam, 80° 

* High Efficiency 

® High Reliability 

* 880 nm Peak Wavelength 


Maximum Ratings 
Operating and Storage Temperature 


Range (Top, Tstq) vere —55° to +100°C 
Junction Temperature (Ty) .......eee 100°C 
Reverse Voltage (Vp) .....ccceceeseeeceeteeeteen 5V 
Forward Current (Ip) .....cccceeeeecee: 100 mA 
Surge Current (legy) t$10 US wo. 2.5A 
Power Dissipation (Proq) .......e ee 200 mW 
Thermal Resistance (Ripya) eee 375 K/W 


SFH 485P 


GaAs INFRARED EMITTER 





Package Dimensions in Inches (mm) 


Surface not flat 


024 (0.6 
.016 (0.4 
Cathode 


.031 (0.8 
.020 (0.4 


4.142 (3) 
1.063 (27) — 


Characteristics (T,=25°C) 


Parameter 
Peak Wavelength (!-=100 mA) 
Spectra! Bandwidth (l-=100 mA) 
Half Angle 
Active Chip Area 
Active Chip Area Dimensions 
Distance, Chip Surface to Case Surface 
Swtching Times, Ie 

10% to 90% and 90% to 10% 

(Ip=100 mA, R, =50 Q) 
Capacitance (Vp=0 V, f=1 MHz) 
Forward Voltage 

(lp=100 mA, tp=20 us) 

(lp=1 A, tp=100 ps) 
Reverse Current (Vp=5 V) 
Temperature Coefficient, I_ or Be 
Temperature Coefficient, Ve 
Temperature Coefficient, A 


Radiant Intensity, |; in Axial Direction at a solid angle of Q=0.01 sr 


Radiant Intensity 
|-=100 mA, tp=20 ms 
Ip=1 A, tp=100 us 

Total Radiant Flux 
l-=100 mA, tp=20 ms 


7-39 


Chip Position 


Symbol 


APEAK 
Axr 


le 
le 


Oe 





Value 
880+20 
80 
+40 
0.16 
0.4x0.4 
0.5 to 1.0 


0.6/0.5 
25 


1.5 (<1.8) 
3.0 (<3.8) 
0.01 (<1) 
-0.5 
ao 
0.25 


3.15-6.3 
42 


25 


pF 


Unit 
nm 
nm 
Deg. 
mm2 
mm 
mm 


vy 


< 
infrared 
Emitters 


%IK 
mvV/K 
nm/K 





mW/sr 
mWi/sr 


mw 


Relative spectral sensitivity 
Inec=f (I) 
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Radiation characteristic 
lnev=t (9) 
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Forward current |;=f (V-) 
Single pulse, t=20 ps 
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Permissible pulse handling capability Maximum forward current vs. lead 
Ie=f (t), Ta=25°C 
duty cycle D=Parameter Ie=f (I), Ta=25° C 


OHRC 0886 
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nt 





length, package bottom and PC-board 


SIEMENS 





FEATURES 


* Radiant Intensity Selections 
SFH 487-1, 12.5-5 mW/sr 
SFH 487-2, 20-40 mW/sr 
SFH 487-3, >32 mW/sr 


* T1 (8mm) Package 
Clear Blue Tinted Plastic Lens 
¢ Long Term Stability 


Good Spectral Match with Silicon 
Photo Detector 


Gallium Aluminum Arsenide Material 
Medium Wide Beam, 40° 


e 


DESCRIPTION 


SFH 487, an infrared emitting diode, 
emits radiation in the near infrared range 
(880 nm peak). The emitted radiation, 
which can be modulated, is generated by 
forward flowing current. The device is en- 
closed in a T1 (3 mm) plastic package. 
Uses for SFH 487 include: !R remote 
control for color TVs, smoke detectors, 
and other applications requiring very high 
power, such as IR touch screens. 


Maximum Ratings 


Operating and Storage Temperature 


Range (Top, Tstg) «eee —55° to + 100°C 
Junction Temperature (Ty)... 100°C 
Reverse Voltage (Vp) .....ceccccessesceeseesteneees 5V 
Forward Current (le) .....cccceecsesseeseeeees 100 mA 
Surge Current (lesn) 

(S10 US saenaccchecien dawns 2.5A 
Power Dissipation (Pyo7) .... eee 200 mW 
Thermal Resistance (Ripya) .-- seen 375 KW 


SFH 487 


GaAs INFRARED EMITTER 


Package Dimensions in Inches (mm) 


Surface not flat a a 


161 (4.1) 


024 (.6) .028(.7) .031 (.8) 
016(.4) .016(.4) .016(.4) Vemeaa ais 


—j} 


1.140 (29) 248 (6.3) 
"1,061 (27) 232 (5.9) 











Characteristics (T,=25°C) 


Parameter Symbol Value Unit 
Peak Wavelength (Ip=100 mA) PEAK 880+20 nm 
Spectral Bandwidth (lp=100 mA) Ar 80 nm 
Half Angle co) +20 Deg. 
Active Chip Area A 0.16 mm2 
Active Chip Area Dimensions LxW 0.4 x 0.4 mm 
Distance, Chip Surface to Case Surface D 2.6 mm 


Swtching Times, le 
10% to 90% and 90% to 10% 


(Ip=100 mA) tr, te 0.6/0.5 Hs 
Capacitance (Vp=0 V, f=1 MHz) Co 25 pF 
Forward Voltage 

(ig=100 mA, tp=20 pps) Ve 1.5 (<1.8) Vv 

(Ip=1 A, tp=100 ps) Ve 3.0 (<3.8) V 
Reverse Current (Vp=5 V) lp 0.01 (<1) HA 
Temperature Coefficient, |; or De TC, -0.5 %IIK 
Temperature Coefficient, Ve TCy -0.2 mV/K 
Temperature Coefficient, TC, 0.25 nm/K 
Radiant Intensity, I_ in Axial Direction at a solid angle of Q=0.01 sr 

SFH SFH SFH 
487-1 487-2 487-3 Unit 

Radiant Intensity |. 

I-=100 mA, tp=20 ms 12.5-25 20-40 232 mW/sr 

Ip=1A, tp=100 us 140 270 300 mW/sr 
Total Radiant Flux @¢ (typ.) 

|-=100 mA, tp=20 ms — — 25 mW 
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Infrared 
Emitters 





Relative spectral sensitivity Radiant intensity 
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Radiation characteristic 


Ipec=t (9) 
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Forward current I-=f (V-) 
Single pulse, t=20 us 


Permissible pulse handling capability 
le=f (t), Ta=25° C 
Duty cycle D=Parameter 
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Maximum permissible forward current 
Inst (Ta) 
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Forward current vs. lead length, package 
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le=f (I), Ta=25° 
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SFH 487 


SIEMENS 





FEATURES 


© T1 (8mm) Package 

© Flat Plastic Lens 

® Long Term Stability 

® Good Spectral Match with Silicon 
Photo Detector 

® Gallium Aluminum Arsenide Material 

® Very Wide Beam, 130° 


® Very High Power, 20 mW Typical at 
100 mA 


DESCRIPTION 


SFH 487P, an infrared emitting diode, emits 
radiation in the near infrared range (880 nm 
peak). The emitted radiation, which can be 
modulated, is generated by forward flow- 
ing current. The device is enclosed in a 

T1 (3 mm) diameter plastic package with a 
flat lens. Typical applications are digital 
shaft encoders and light interruptors for DC 
and AC operation. 


Maximum Ratings 
Storage Temperature 


Range (Top, Tgtg) vines -55° to +100°C 
Junction Temperature (Ty)... 100°C 
Reverse Voltage (Va)... cececcceetererteeees 5 V 
Forward Current (Ip) oo... eeceecseeeeenees 100 mA 
Surge Current (leg) t=10 US... 2.5A 
Power Dissipation (Pro7) 

T25° Grek tatsecneazeiiealinthidesene: 200 mW 
Thermal Resistance (Ripya) eee 375 KW 





SFH 487P 


GaAs INFRARED EMITTER 


Package Dimensions in Inches (mm) 


Surface not Flat .157 (4.0) 


.031 (0.8) .142 (3.6) 
Cathode 016 (0.4) P 


_— 








.100 ; 
(2.54) j 
O71 _| L <A 
(1.8) Collector Position 924 (0.6) 
(1.2) .016 (0.4) 
.047 1.142 (29) 177 (4.5) 


4.063 (27) .157 (4.0) 


Characteristics (T,=25°C) 


Parameter Symbol Value Unit 
Peak Wavelength (l-=100 mA) PEAK 880+ 20 nm 
Spectral Bandwidth (!-=100 mA) AXr 80 nm 
Half Angle ca) +65 Deg. 
Active Chip Area A 0.16 mm2 
Active Chip Area Dimensions LxW 0.4x0.4 mm 
Distance, Chip Surface to Case Surface D 0.4 to 0.8 mm 


Switching Times, te 
10% to 90% and 90% to 10% 





(lp=100 mA) tr, te 0.6/0.5 ys 
Capacitance (V_=0 V, f=1 MHz) Co 25 pF 
Forward Voltage 
(le=100 mA, tp=20 us) Ve 1.5 ($1.8) V Bs 
(Ir=1 A, tp=100 ps) Ve 3.0 ($3.8) Vv = 
Reverse Current (Va=5 V) Ip 0.01 (<1) pA Su 
Temperature Coefficient, I_ or Be 
(l= = 100 mA) TC, -0.5 IK 
Temperature Coefficient, Ve 
(le = 100 mA) TCy -0.2 mVv/K 
Temperature Coefficient, 
(le = 100 mA) TC, 0.25 nm/K 


Radiant intensity, |- in Axial Direction at a solid angle of Q=0.01 sr 
Radiant Intensity 


l-=100 mA, tp=20 ms le >2 mW/sr 

Ip=1 A, tp=100 ps le 25 mW/sr 
Total Radiant Flux (typ.) 

|-=100 mA, tp=20 ms ®- 25 mW 
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Relative spectral sensitivity 
Inev=f (A) 
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Radiation characteristic 
lrev=f (9) 
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Forward current !-=f (VF) 
Single pulse, t=20 ps 


10° ORO 088! 
ae Se eed aes aces Sees Sees Soe 














Permissible pulse handling capability 
Ip=f (t), Ta=25° C 
Duty cycle D=Parameter 
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Maximum permissible forward current 
Ie=t (Ta) 


OHRD o8ee 





Forward current vs. lead length, package 
bottom and PC-board 
le=f (I), Ta=25° C 
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SFH 487P 


SIEMENS SFH 900 SERIES 
SFH 905 SERIES 


MINIATURE LIGHT REFLECTION 
EMITTER/SENSOR 


Package Dimensions in Inches (mm) ; 
Plastic Flash 


(Between Leads) 
.075 


r (1.9) .020 (0.5) Sensor 


Surface 
rae 018 (0.45) .031 (0.8) 


026 (0.65) ie 
——™ 


Eo | 
| y 
oz0(o5) 4 *|3 
059 (1.5) | ie 
071 (1.8) 
087 (2.2) 


177 (4,5) 
.189 (4.8) 





Max. 

FEATURES 
¢ JR Emitter and NPN Phototransistor 

Detector ; 

orks 1 Emitter Anode 016 (.04) 
¢ High Sensitivity (SFH900) 2 Emitter Cathode/ 031 (0.8) .016 (0.4) 
* Low Saturation Voltage Detector Emitter 020 (0.5) 
3 Detector Collector ._ 

* No Cross Talk (SFH900) , 

Negligible Cross Talk (SFH905) 


: 010 (0.25) .035 (0.9) 50° 
poeple for Short Distances 014(0.35) (047 (1.2) 


Current Transfer Ratio Groups 
SFH900-1 — Icg 0.25 to 0.5 mA 








SFH900-2 — Icg 0.4 to 0.8 mA Maximum Ratings (T,=40°C) EE 
SFH900-3 — Icg 0.63 to 1.25 mA Emitter (GaAs Infrared Diode) ae 
SFH900-4 — Icg 2.1.0 mA Reverse Voltage (Va) ......cccccessssssesssessesssceseseeseceesseeceeceessesseesseesnaenaeenes 6V 
SFH905-1 — Icg 40 to 125 pA Forward DC Current (Ip) ........:cccccecccsscesceceeconecescesecenceaeesesaaecaecnenesaees 50 mA 
SFH905-2 — Iog = 100 WA Surge Current (legy) TpS10 US .....cccccceeseesseeeeesessscsteesceeceseessseeeenaeeees 1.5A 
Total Power Dissipation (Poy) .....cecccscccsssescesecsecnecsevecsecaeceneeaeeneees 80 mW 
DESCRIPTION Detector (Silicon Phototransistor) 
The SFH900/SFH905 are light reflection Collector Emitter Voltage (Voge) ..--sssescesssesssesssesseessessssecsussscsseesseeseees 30V 
switches which include a GaAs IRLED trans- Emitter Collector Voltage (Veco) ---csssssssssvssssssssesssssesesesssvssesesseseecesensnve 7V 
mitter and an NPN photo-transistor with a Collector Current (Ic) 40 mA 
high photosensitive receiver for short dis- : : y C POUTELUSISELIOSTSIOE SESE SOSSOSETOSTOSOT OOO OSETOSOeTOSererr er ere ere rr ess 
Bors Power Dissipation (Pyoq) ...cccccccccccssccsssesscessseseesecsesceesesseeeueaesenen ens 100 mW 
tances, operating in the infrared range. Both Pp TOT 
components are manufactured in modern Light Reflection Switch 
Strip-line technique and are mounted side- Storage and Ambient Temperature Range (Tsqg, Ta)... —40° to +85°C 
by-side in a plastic package. A daylight filter — Junction Temperature (Tj) ....scssssessssesseesssesssssesssesssesssesessecsatsessessseen 400°C 
screens against undesired light effects. The Soldering Temperature (Ts) 3S MAX.) ooo ceeeecccsecseseesteessseesestesesneses 235°C 
ilar fest current transfer ratios With Heat Sink Between Case and Soldering (Tg) ......::ssesseeses 260°C 
: Total Power Dissipation (Pyoz) cc: ceececeseceseescecseeseeescnascneeeeasense 150 mW 


The SFH900/905 are designed for applica- 
tions in industrial and entertainment electron- 
ics, @.g., aS position reporting devices and 
end position switches, for speed monitoring 
or in general, as sensor elements in various 
types of motion transmitters. 


Note: 1. Dip soldering: 3 mm from case bottom. 





For applications information see Appnote 26. 
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Characteristics (T,=25°C) 


Parameter Symbol 
Emitter (GaAs Infrared Diode 
Forward Voltage (l-=50 mA) Ve 
Breakdown Voltage (ip=10 pA) Ver 
Reverse Current (Va=6 V) Ip 
Capacitance (Vp=0 V, f=1 MHz) 
SFH900 Co 
SFH905 Co 
Thermal Resistance Ring 


Detector (Silicon Phototransistor) 
Capacitance (Vce=5 V, f=1 MHz) 
SFH900 Coe 
SFH905 Cce 
Collector Emitter Leakage Current 
(Vce=10 V) 
SFH900 CcEo 
SFH905 Coro 
Photourrent (Outside Light 
Sensitivity) (Vcg=5 V, Ey=1000 Lx) 


SFH900 ip 
SFH905 Ip 
Thermal Resistance Ringa 


Light Reflection Switch 
Collector Emitter Current 
(lp=10 mA; Vc¢=5 V; d=1 mm) 


SFH900-1 = 
SFH900-2 le 
SFH900-3 ic 
SFH900-4 he 
SFH905-1 lee 
SFH905-2 ice 


Collector Emitter Saturation 
Voltage (I-=10 mA; d=1 mm) 


(Ig=85 pA) SFH9O0-1 VCE gaz 
(lg=135 pA) SFH900-2 VCEgar 
(lg=215 pA) SFH900-3 VCE gat 
(lg=335 pA) SFH9O0-4 VCEgar 
(Ig=13 pA) SFH9O5-1 VCEgar 
(lg=34 pA) SFH905-2 VCEsar 


| 
Collector current —?- =f (d) 
Ic max 


DiNGGEE 
HNL TT 
FaRAG 








0 
0 05 1.0 15 20 25 30 35 40 mm 50 


——" ¢ 











Value Unit 
1.25 ($1.65) V 
(26) V Rise Time (Ta) 
01($10) pA 
Turn-Of Time (Tor) 
40 pF Fall Time (Te) 50 40 
oye F (cae Le 
750 KW _ Note: SFH900: Ip=1 mA 
SFH905: I¢=100 pA, Vs=5 V, I-=10 mA 
1 pF TEST CIRCUIT 
5 pF 
+ +5V 
20(s200) nA 
20(s100) nA Output 
3.5 mA i. % 
0.5 mA 
600 KW 
-25to.50 mA q Reflector 
40to.80 mA \ with 90% reflection 
6310 1.25 mA (Kodak neutral white 
21.0 mA test card) 
40t0125 pA 
2100 pA 
.2 ($6) V 
.2 (S.6) V 
.2 ($6) Vv 
.2 ($6) V 
.2 ($6) Vv 
.2 (S.6) V 
Diode forward voltage (typ.) Maximum permissible forward current 
Vest (Ie) Ip=f (Ta) 





10° 





10" mAIo? 
J, 





SFH 900/905, 
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Diode and transistor permissible 
power dissipation Pyoy=f (Ta) 


0876 


160 





0 
0 20 40 60 80 °C 100 


——=7, 


A 


Switching characteristics-SFH905 
t=f (R,), Ta=25°C, Ip=10 mA 





Collector current-SFH905 !-=f (I¢) 
Spacing d to reflector=1 mm, 90% reflection 


Saba eae 
HA 
Lt 





16 mA 20 


——-> I, 


Permissible pulse handling cabability 
Ir=f (tp), D=Parameter, Ta=25°C 


10° 











44 
mA 
H HY 
f, i 
| ON 
10? Ea 
x Ned 
Hie ata 
ODas. HEHE HC 










TALS Sul HI 
aTiSSSS = 





i TS 


TT Lil 


1 





Relative spectral emission, emitter 
(GaAs) and detector (Si) 
Detector: Ine, =f (A), Emitter: Spe, =f (A) 


100 ; 


Trot Yo ' 


Seo 


| A 
r sige 











1000 nm 1100 
x 


700 800 900 





Output characteristics~SFH900 Io=f (VoE) 


Spacing to reflector: d=1 mm, 90% reflection, 


Ta=25°C 








7-47 





Switching characteristics-SFH900 
t=f (Ri), Ta=25°C, Ip=10 mA 


AN 


= 
—_ 
= 
a 
eS 
= 
[er 
4 
— 
Bed 
Ls 
7 





Collector current-SFH900 Ic=f (Ir) 
Spacing d to reflector=1 mm, 90% reflection 


f 





Infrared 
Emitters 


16 mA 20 


—~}, 


Output characteristics-SFH905 Io=f (Voce) 
Spacing to reflector: d=1 mm, 90% 
reflection, Ta=25°C 


ANAT 


| 
: 


a 
| 





SFH 900/905 


Output characteristics (typ.)-SFH900 


ic=f (VcE), spacing to reflector: d=1 mm, 90% —Ig=f (Voce), spacing to reflector: d=1 mm, 


reflection, Ta=25°C 





0 Q2 Qs 06 08 Vv 10 
Yee 





Transistor capacitance (typ.)-SFH905 
Cce=f (Vcg), Ta=25°C, f=1 MHz 


aN 
a 
STE 
am at 


vi 
ah 
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Output characteristics (typ.)-SFH905 


90% reflection, Ta=25°C 
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Transistor capacitance ore 
Cce=t (Vee), Ta=25°C, f=1 
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SIEMENS 





FEATURES 


* Counting Mechanism 

® Movement Direction Display 

® Slot Width: 1.26, (3.2 mm) 

¢ Maximum Output Current Ip,: 20 mA 
* Switching Times tp, te: 0.3 ps 


® 96 Slot Code Wheel Available 
(Part Number 2004-9053) 


DESCRIPTION 


The SFH 910 is a differential photo interrupter 
with daylight-suppression filter and spherical 
lens, operating in the infrared range. 


A GaAlAs IRED is used as an emitter. 


The receiver circuit consists of two narrow 
photodiodes, next to each other, with ampli- 
fiers and Schmitt triggers, and a logic which 
produces a counting pulse signal and a 
directional signal. The width of the counting 
pulse remains constant. The counting pulse 
(Z) and the directional recognition (R) out- 
puts are open NPN collectors, which are 
TTL-compatible. 


The SFH 910 is used to encode mechanical 
shaft rotational speed and direction. The Dif- 
ferential Photo Interrupter will accept code 
wheels with slot widths as small as 0.033" 
(0.85 mm). An optional 96 slot code wheel 
as described in the data sheet is available. 





SFH 910 


DIFFERENTIAL PHOTO INTERRRUPTER 
WITH COUNTING PULSE 
& DIRECTION RECOGNITION 


Package Dimensions in Inches (mm) 


967 (24.6) 

951 (24.2) 
754 (19.15) 
746 (18.95) 


130 (3.3) 
122 (3.1) 











305 (7.75) 
289 (7.35) 








496 (12.6) 


480 (12.2) 
421 (10.7) 134 (3.4) 


.413 (10.5) | | .118 (3.0) 


.100 436 (11.1) 
(.254) 413 (10.5) 
: eee, a a 


326 (8.3 
.314 (8.0) | 
Optical 


Detector 
.079 (2.0 .020 (.5 
O72) afl 02 (5) 


infrared 
Emitters 
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- Maximum Ratings (T,=25° C) 





Emitter (GaAs IRED) a 

Reverse Voltage (Vp) ...i.ccceceees bite. eestite secrist lire tne tao 
Forward Current (Ic) Ta=55°C :.. 

Surge Current (lpgys) --cceccssccssecscsescseeccessenssesescsescscseessneseneacsnseeesens 
Total Power Dissipation (Prot) Ta=S5°C oceicsecctesescesetesseeeee 85 mW 
Detector (Detector IC) 

Supply Voltage (Voc) ...ececcceseccsensesetenectecseecsesansesesseeecseeeanas 4to18V 
‘Output Current, OUtpUt/LOW (lop)... ceccescceccsesctecstetseeeeeeteneeees 20 mA 
Output Voltage, Output/High (Voy) ..eescccecsecseecseesteseeeestecsnesneaes 16V 
Total Power Dissipation (Prot) Ta=25°C oo... ee ceeecsecseeeeeeenene 200 mw 
Photo Interrupter 

Operating Temperature (Top)... cccesececeeereteteneeeeees —20° to +85°C 
Storage Temperature (Tyg)... cececccscereseccseeenenetseeennes -40 to +100°C 
Junction Temperature (Ty) ....ccccecccceeeseseecsesetecsenseerseneeseees +100°C 
Soldering Temperature (1mm soldering 

distance from the case bottom: t$5 6 wu... ereneeneenees 260°C 


Pulse Diagram 


Movement to Reversal Movement to 
the Right Point the Left 


rel Lf |_f |__ Signal Channel 1 
} 
[| [| mr [ | i Signal Channel 2 


| | | | | | | | | | Counting Pulse Z 
| Directional Signal R 
I 


Channels 1 and 2 represent the out-of-phase signals after the 
Schmitt triggers (see block diagram). This diagram is for reference 
only and can't be verified by using the output pins of the device. 


Positioning of the slotted disk within the photo interrupter 


| 

Recommended working point: x 
d X=0 mm, Y=0 mm, Z=1.0mm 6 

| Operating Range: 

| -1.0mm sXs -1.0 mm 





— mM—  -05mm sYs -0.5mm 
Omm <Zs 1.5mm \\ 


Optical Axis 
| 
| 
Emitter Detector 

Number of slots on the slotted diskn = 96 
Thickness of the slotted disk d = .031" (0.8 mm) 
Width of the slot center b = .015* (0.38 mm) 
Slot length | = .079° (2.0 mm) 
Diameter of the slotted disk D = 1.043" (26.50 mm) 


(from slot center to slot center) 
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Characteristics (T,=25°C) 


Parameter Symbol 
Emitter (GaAs IRED) 
Forward Voltage (l-=20 mA) Ve 
Breakdown Voltage (Ip=10 pA) Ver 
Reverse Current (Vp=5 V) Ip 
Capacitance (Vp=0 V, f=1 MHz) Co 
Thermal Resistance Ring 
Detector (Detector IC) 
Supply Voltage Vec 
Supply Current (Voc=5 V, 

Outputs Open) Is 


Output Voltage (Counting Pulse) 

(lo,z=16 mA, Vec=5 V, lp=10 mA) Voiz 
Output Voltage (Direction) 

(lopR=16 mA, Vec=5 V; Ip=10 mA) Voir 
Output Current(2) (Counting Pulse) 


(Vonz=Vec=16 V; |p=0) lonz 
Output Current(2) (Direction) 

(VoHR=Vec=16 V; Ip=0) loHR 
Thermal Resistance ; RinuA 
Photo Interrupter : 
Operating Range lp 
Rise Time, Fall Time (R, =280 Q, 

Vs=Vg1=5 V; |-=20 mA) ta, te 
Counting Pulse Width Tz 
Delay Time (Change of 

Direction/Counting Pulse) Trz 
Hysteresis of Schmitt Triggers Pu 


Value 


1.3 ($1.6) 


(25) 


0.01 (S10) 


25 
500 
4.5 to 16 
5 ($10) 
2 (s.4) 
2 (S.4) 
.01 ($10) 


.01 (<10) 
375 


2045 


3 
10 ($20) 


{ 
25 


Unit 


Vv 

Vv 
pA 
pF 
KW 


$B B< < 3 < 


ps 
ps 


us 
% 


1. All characteristics have been measured by means of a slotted 


disk, as described previously. 
2. Without ambient light. 


Slotted Disk 


SFH 910 


Block Diagram Application 
Supply Vollage 














= 
| Voltage 
Stabilization 
| Counting 
| 5 Pulse 
Anode | Signal 2 
1 
! Directional 
Cathode Signal R 
2 | 
| 
| Emitter Detector Ampli-|Schmit Evaluating Open 
| Diode Diode fier {Trigger Logic Collector 
| Output 
3 
Ground 
Maximum permissible forward current Permissible power dissipation 
(Emitter) Ie=f (Ta) Pror=f (Ta) 





SIN tasters 

HACEEEEA 
(SO BT 
BERR 








Infrared 
Emitters 


0 
0 20 40 60 80 °C 100 


——_~ |, 





Forward current |-=f (V_) 





SFH 910 


Photodiodes 


Dark Photo— 
Cur- a oar Radiant 
Package Outline Part Package rent ic Senstive 
Number Type Va= Area 
10V 0.S5mW/ ear? 
A cm? 
" nA 








Peak 
Wave- 
length 

am 








Plastic, 
daylight 
SFH205 _| filter, 25(215) | 700 
solder ($30) HA 
tabs 
Plastic, 
daylight 
SFH206 filter, 
solder 
tabs 











25(215) 
pA 
















Clear 
SFH206K | Plastic, 

solder 

tabs. 


950 


Features 





PIN type, built-in 
filter. Superior 

signal/noise ratio 
at low luminance. 


PIN type, built-in 
filter, Superior 

signal/noise ratio 
at low luminance. 


PIN type. 



























Plastic, 
daylight 

SFH205Q2 | filter, oe 
solder mu 


tabs 











Plastic, 
daylight | +60° 
filter. 









SFH225 








T13/4 
flat, 

clear 
plastic. 





SFH217 









1(<10) 
20 V 





T15/4 
flat, 
plastic, 
daylight 
filter. 





SFH217F 















T19/4 
flat, 

clear 
plastic. 







SFH263 +75° 














T13/4 





SFH2030 clear 80(250) 
P = plastic. 
ae é 1(<5) 
geen | 1G) Ta | 20 | ASS : 
plastic, 25(215) 
SFH2030F daylight uA 


filter. 


850 


850 


900 





PIN type, built in 


filter. Superior sig- 


nal/noise ratio at 
low luminance. 


PIN type. Short 
switching time. 
Matches emitters 
SFH484/485, 

LD27 1/274. 


PIN type. 


High photosensi- 
tivity. High open 
circuit voltage. 
Low noise. Visi- 
ble and IR range 
usage. 


Low noise, short 
switching time. 
Low capaci- 
tance, high spec- 
tral sensitivity. 
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Photodiodes 
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Photodiodes (Continued) 













































































Dark Photo-- 
sensitivity . 
Package Outline Part Peckege ee ret set Senetve Wave Feat P 
g Number Type 9 Vaz ; oni wi Area length a“ age 
10V “cm? mm2 nm 
nA nA 
—t—-— 
11 
SFH229 aoe 28(218) 860 
— ; » | 50 | | PIN type. Short 
eee ath pA OS switching time. pe 
= H 10(25.4) 
SFH229F 900 
HA 
T1 flat 
SFH220P ee 3.1(22.3) 860 
—s tese | °° 03 PIN type. 8-82 
pA 
—_ ; T1 flat- 1.0(20.7) 
SFH229PF | daylight ae 900 
: pA 
filter. 
eae 
High packing 
SS density. Low 
TO-5 10 noise. Short 
ee SFH221S herme- | #55° | 1) " 24(215) 1.54 900 switching time. 8-75 
= tic. ($100) Low luminance 
differential detec- 
tor. 
TO-5 20 
SFH233 as +54° as 125 7.02 1550 | High photosensi- | 8-89 
— : V tivity. High cutoff 
: frequency. Short 
SS TO-5 03 ar swithching time. 
‘i } Germanium. 
SFH291 herme- +55° | (<1) 50 7.45 850 8-99 
tic. 5V 
r — _ 1 
> | 2(<30) | 10(25.5) High reliability, 
BPWe1 +60 BV a ATR 7.34 550 Vi filter 8-11 
Modif- | | High reliability. 
a | 7 Superior-signal/ 
eee BPX60 bas : +55 (<300) 70 pA 7.34 850 Snide tatioah iow 8-25 
h I luminance. 
— rerme- 4 4 o 
tic, flat High reliability. 
glass. 70(250) PIN type. Supe- 
BPX61 +55° | 2(<30) A = 7.00 850 rior signal/noise 8-27 
a ratio at low lumi- 
nance. 
0-18 5 Extremely low 
Se » | (S20) 10(28) dark current. 
1) erres | neste | aver | | 929 | os | oo | Gekouren | oz 
. 1V LD242. 
| +40° | 1(<5) 10 | | 
BPX65 1 850 
O Hts 20 V (25.5) pA PIN type. Very 
at : E 
F high speed. Low 8-31 
© me ae i ink Re 
BPX66 lens. +40° | (<0.3) | (25.5) pA | 1 850 , 
l 1V 
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Photodiodes (Continued) 



















































































Dark Photo— 
sensitivity 7 
Package Outline Part Package rie is aa satisty on wae Feat Pp 
i) Number Type e Vaz é Pa wi Area length eotes age 
10V ~ 2 mm? nm 
cm 
nA nA 
High packing 
density. Low 
TO-18 5(<20) 
SFH212 | herme- | +15° | pA remade ee), a0" |, Mone ron 8-67 
tic 1V HA switching time. 
; High spectral 
sensitivity. 
High packing 
TO-18 (<5) density. Low 
SFH216 herme- | +12° 20 V 50(235) 1 850 noise. High cutoff | 8-69 
tic. frequency. Low 
capacitance. 
High packing 
density. Low 
c— TO-18 5(<20) noise. Short 
SFH219 herme- | +60° 1 V 7(25) 0.97 850 switching time. 8-73 
aad tic. Low luminance 
detector. 
10 
TO-18 (<50) 
—— o > 
=D SFH231 herme- | #10° | 3 130 1 1550 | High photosensi- | 885 
———_— tic. i; : 
1V tivity. High cutoff 
frequency. Short 
TO-18 10 switching time. 
—— c 5 
©) SFH232 | herme- | 55° | [°° | ag 1 isso ee 8-87 
tic pA 
; 1V 
1a 0.1 1.85 
SFH234S herme- +60° (<1) (21.2) 0.25 800 Four quadrant. 8-91 
TO-39 02 - Four quadrant. 
SFH244S herme- +60° e 4 7.4(24.8) | 1 800 Short switching 8-95 
tic (st) time. 
TOD67 
————S ST ; eae PIN type. Short 
i °) SFH235 daylight | #65° | (4) 7 950 switchicgtiine: 8-93 
filter | 
Geli IR remote con- 
See a BP104Bs | Plastic. | seoe | a<ao) | 25(715) | 7.09 950 | trol, PIN type. Sur- | 8-9 
daylight HA t 
filter ace mount. 
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Photediodes 











Photodiodes 
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| 
Dark Photo-- 
Cur- Sensitivity Radiant Peak 
Package Outline Part Package hort rent wait Senstive Wave- Features Page 
g Number Type Va= A oe " Area length g 
SsmW/ 2 
10V ein? mm nm 
nA aA | | 
eee al a | ee 
Plastic, 
ae ylight _ IR remote con- 
BP104 filter, +60 2(<30) 17 pA 4,84 950 trol -PINAVOe 8-7 
solder ‘ ype. 
tabs. 
— aa na _| 
- 100) Low dark current. 
BPW33 Clear +60° bp. A 72 pA 7.34 800 Light measuring 8-15 
t plastic, 1V applications. 
solder —+— 
tabs. 2(<30) PIN type. Low 
BPW34 +60° os 80 pA 7.00 850 junction capaci- 8-17 
tance. 
F 3 +- ue + = 
2 ; 
ppwaap | Clr | see | 20599) | 76 a 7.45 850 PIN type. High 8-19 
plastic. blue sensitivity. 
4 ott Bh 
25 (216) 
BPW34F Plastic, yA 950 8-9 
fj daylight | +60° | 2(<30) }————_ 7.00 PIN type. 
BPwa4Fa | Tilter. eh 880 8-21 
Clear ra es High blue 
BPX91B plastic. 20 (<300) sian wee si sensitivity. = 
ee 
Clear 
BPW32 plastic, +60 Low dark current 
solder 
BPX90 labs: 45 (225) 850 
| Plastic | High sensitivity. 
aid 5 Superior signal/ | 
daylight | +60° 55 ; 8-33 
BPX90F filter, ($200) o 8) 950 fp ratio at low 
solder H luminance. 
tabs. 
| | a os =e 
Clear 
plastic, 5(<40) High sensitivity. 
SFH200 solder +60° | PA 20(214) 2 800 High zero cross- 8-59 
tabs. 1V over. 
t + t L 
: High reliability. 
Plastic, aul 
BPX92 solder | +60° | | tea 4-4 30 (| Suberior signal’ |. 47 
($100) | HA noise ratio at low 
ee luminance. 
L aL i ma ies es ig 


Photodiodes (Continued) 

















Dark | sensitivity 
Packaqe Outline Part Package ribs Boe et saa ie Feat P 
: Number Type ? Vaz 0 Pee Area length ulcer age 
10V . cm? mm? nm 
nA nA 
Clear 
BPX48 os atte) ae 
tab ‘ H Fast response, 
ca 10 differential type, 
Plastic, +60 (<100) 2x1.54 90 um die dis- 8-23 
daylight tance. Prescision 
BPX48F filter, 920 applications. 
solder 
tabs. 
Blue enhanced, 





high sensitivity. 


Clear 
LTT plastic, ior ai 
SFH100 eal +60° | 0.4 21.2 850 superior signal/ 8-57 
noise ratio at low 
tabs. ‘ 
luminance. 











| BPY12 
Chip 0 be High spectal 






































with 2 +60° | (<100) | (2100) 20 920 Senility 8-39 
leads. ; 
= BPY12-H1 eaas 20 V BHA 
——_o 
+ 
: High photo sensi- 
Chip ie ; 
tivity, low noise, 
sla 30 rae high cut-off fre- 
SFH207A board, +60° (2750) 93.9 850 8-65 
encap- (<200) 5V quency. Short 
culated : switching time, 
, good linearity. 
t aS =] 
Black i 
epoxy | IR receiver/ 
SFHS505A with +50° | — — _ 950 demodulator 8-101 
daylight device. P; 
filter. - 
: — = 
sia 6 chi 8(25.2 3 
2033A, i . i = 
2100A ae ss Low reverse cur- 
» | Us10) ———_-+4 840 rent. N-Si materi- 
KOM 6 chip =o0 an al=positive front & 41 
2033AF array, 7.5(24.9) negative back. 
daylight pA 
KOM ; 
20338, pls a 
2100B oy Ht Low reverse cur- 
» | 1(s$10) ;_—___~4 870 rent. N-Si materi- 
KOM 6 chip = OY “> al=positive front & 
2033BF array, 8.5(26.6) negative back. 
>100BF daylight pA 
filter 
































Photodiodes (Continued) 

































































| Dark Photo-— 
sensitivity r 
Packaqe Outline Part Package Rel a ate Sana aed Feat p 
3 Number Type 2 Vaz oe wi Area length Sates age 
10V em? mm? nm 
nA nA 
—<Sao Lo 
Low reverse cur- 
KOM 8 chip 5(<30) rent. N-Si materi- 
° > 
2045 array. =e 1V iiete) ss are al=positive front & Sal 
negative back. 
, 3 
| oe 
Low reverse cur- 
KOM 3 chip rent. N-Si materi- 
2057L array. GeoO) 1) eOlee0) f see al=positive front & ane 
negative back. 
[ | 
10 0 oe 
oo o 8 
ao oo 
a we KOM 64 chip 15 Low reverse cur- 
a) 2° 2059 circular ($150) | 2.5(21.8) | 0.11 850 rent. N-Si materi- 8-51 
oo °° array. 5V al=positive front & 
hws cans negative back. 
oo e°o 
oo o.°8 
oo oo 
© [L] © as sae N-Si diabetes 
chip 3 capacitance. 
© © 2084 array. 20590) «(-PB(eS0) f ooo Wide tempera- oe 
© ture range. 
(O=ms (|| LK) N-Si material. Low 
180 . capacitance. 
a -2 (2100) 2 oe Wide tempera- 8-55 
C= --2) ture range. 
INFRARED INDICATOR 
Made in Germany ; < 
Infrared An application: 
indica- check output of IR 
ip | | ueee Mee tor a LEDs and IRlaser | & 106 
card. diodes. 
“ Eeaminaiica ot IR intensity and dtaribeton © 





+ Exthnatica <4 IR tranmmimion face cf materiels ¢ 
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SIEMENS 





FEATURES 


Silicon Planar PIN Photodiode 
Daylight Filter 

High Spectral Sensitivity 
Short Switching Time 


Usage: Near Infrared Range (780 to 
1100 nm) 


Wide Temperature Range 

High Reliability 

No Testable Degradation 

Low Noise 

High Cutoff Frequency 

High Packing Density 

Use as Photodiode or Photovoltaic Cell 


N-Si Material: Anode=Front Contact, 
Cathode=Back Contact 


Low Capacitance 


* Applications 


— IR Remote Control 
— IR Sound Transmission 
— Reflective Switches 


Package: Lead Frame, Black Epoxy 
Resin, Solder Tabs, 0.200" (5.08 mm) 
Lead Spacing 

Cathode Marking: Projection on Solder 
Tab 


BP 104 


SILICON PIN PHOTODIODE 
DAYLIGHT FILTER 


Package Dimensions in Inches (mm) 


212 (5.4) 
193 (4.9) | 


.020 


eo 


«020 (.5) 
2 places 


0-5° 





.200 (5.08) lead spacing 


073 (1.85) 


.057 (1.45) Radiant Sensitive Area 








Maximum Ratings 


Operating and Storage Temperature Range (Top, Tg) ...c cece -40° to +80°C 
Soldering Temperature (2 mm from case bottom), (Ts) t$3.$ woe 230°C 
Reverse: Voltage: (Via) ieitvianitho tested cia at tia ds lip tps 20V 
Power Dissipation (Prop) Ta=25°C oo. eeccccnree renee car reetetenatieees 150 mw 


Characteristics (T,=25°C, A=950 nm) 


Parameter Symboi Value Unit 
Photosensitivity 

(Vp=5 V, Ee=0.5 mW/cm?) S 17 (212.5) pA 
Maximum Sensitivity Wavelength Asmax 950 nm 
Photosensitivity Spectral Range 

(S=10% of Syyax) r 780 to 1100 nm 
Radiant Sensitive Area A 4.84 mm2 
Radiant Sensitive Area Dimensions Lx W 2.20 x 2.20 mm 
Distance, Chip Surface to Case Surface  H 0.5 mm 
Half Angle ca) +60 Deg. 
Dark Current (Vp=10 V) Ip 2 ($30) nA 
Spectral Sensitivity Sy 0.70 A/W 

electrons 

Quantum Yield 1 0.90 photon 
Open Circuit Voltage (Ee=0.5 mW/cm2) Vo 330 (2250) mV 
Short Circuit Current (Ee=0.5 mW/cm2) Igo 17 pA 


Photocurrent Rise and Fail Time 
10% to 90%, and 90% to: 10% 
of Final Value (R,=50 @, Va=5 V, 


A=850 nm, |p=800 pA) ty. te 20 ns 
Forward Voltage (I-=100 mA, E =0) Ve 1.3 Vv 
Capacitance (Vp=0 V, f=1 MHz, Ey=0 Ix) Cp 48 pF 
Temperature Coefficient Vo TCy -2.6 mvV/K 
Temperature Coefficient Isc TC, 0.18 SK 
Noise Equivalent Power (Va=10 V) NEP 3.6 x 10-14 WAVHz 
Detection Limit (Va=10 V) D* 6.1 x 1012 cmeVHz/W 
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Photodiodes 





Relative spectral sensitivity 
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BP 104 


SIEMENS 


Package Dimensions in Inches (mm) 
234 (5.95) 
210 (5.35) 
177 (4.5) 


020, (.5) 086 (2.2) 
014.38) -978,(1.9) 


dare 


187 (4.0) | 
148 (3.7) 


| 169 (4.3) 


posses) 008 (.20) 
Sf Nn at 


ae 3 
Love -+| |= 020 (5) 008 (.2) 
[___-409 (10.4) 000 (0.0) 


389 (9.90) 


Radiant sensitive 
area 104 x .104 
(2.65 x 2.65) = 


BP 104BS 


FEATURES 

* Silicon Planar PIN Photodiode 
* Daylight Filter 

* High Spectral Sensitivity 

® Short Switching Time 


* Usage: Near Infrared Range (780 to 
1100 nm) 


* Wide Temperature Range 

® High Reliability 

¢ No Testable Degradation 

¢ Low Noise 

* High Cutoff Frequency 

* High Packing Density 

* Use as Photodiode or Photovoltaic Cell 


¢ N-Si Material: Anode=Front Contact, 
Cathode=Back Contact 


¢ Low Capacitance 

* Applications 
— IR Remote Control 
- IR Sound Transmission 
- Reflective Switches 


¢ Package: Lead Frame, Black Epoxy 
Resin, Solder Tabs, 0.200" (5.08 mm) 
Lead Spacing; BP 104BS Suitable for 
Surface Mounting 


* Cathode Marking: Projection on Solder 
Tab 


BP 104BS 
BPW 34F 


SILICON PIN PHOTODIODE 


157 (4) 
445 an] 


024 (.6) 
020 (.5) 
012 (.3) 


4 Me (8) 


| 


Maximum Ratings 


- [ot (.35) 


DAYLIGHT FILTER 


Chip position 
J24 (.6) 


086 (2.2) 
.075 (1.9) 


024 (.6) 
"016 (.4) 
Typ. 0-5° 


.008 (.2 
(.2) Photosensitive 





area .104 x.104 
(2.65 x 2.65) 


+ 1.073 (1.85) 
057 (1.45) 


BPW 34F 





Operating and Storage Temperature Range (Top, Tet) ...-cueeeee —40° to +80°C 
Soldering Temperature (2 mm from case bottom) (Ts) t$3 So. eee 230°C 
Reverse Voltage (Vaq) os cisa sedi cntier dea ei ely ieee dae nad dinate haueestnnes 32V 
Power Dissipation (Proq) Ta=25°C ooo. ccc teeters ereeneetiieereneree 150 mW 
Characteristics (T,=25°C, A=950 nm) 
Parameter Symbol Value Unit 
Photosensitivity 

(Vp=5 V, Ee=0.5 mW/cm?) S 25 (215) HA 
Maximum Photosensitivity Wavelength — Agmax 950 nm 
Photosensitivity Spectral Range 

(S=10% of Sux) r 780 to 1100 nm 
Radiant Sensitive Area A 7.00 mm? 
Radiant Sensitive Area Dimensions LxW 2.65 x 2.65 mm 
Distance, Chip Surface to Case Surface H 0.5 mm 
Half Angle ro) +60 Deg. 
Dark Current (Va=10 V) lp 2 (<30) nA 
Spectral Photosensitivity Si 0.59 AW 

electrons 

Quantum Yield n 0.77 photon 
Open Circuit Voltage (Eg=0.5 mW/cm2) Vo 330 (2275) mV 
Short Circuit Current (Eg=0.5 mWicm?) — Isc 25 pA 
Rise and Fall Time of Photocurrent 

10% to 90%, and 90% to 10% of 

Final Value, (R_=50 Q, Vp=5 V, 

A=850 nm, !p=800 1A) tr, te 20 ns 
Forward Voltage 

(I-=100 mA, Ee=0, Ta=25°C) Ve 1 a V 
Capacitance 

(Vp=0 V, E=0, f=1 MHz) Co 72 pF 
Temperature Coefficient Vo TCy -26 mvV/K 
Temperature Coefficient Igo TC, 0.18 %IK 
Noise Equivalent Power (Vp=10 V) NEP 4.3 x 10-14 WAHz 
Detection Limit (Vp=10 V) D* 6.2 x 1012 cmeVHz/W 
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Photodiodes 





Relative spectral sensitivity 
versus wavelength 
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SIEMENS 











FEATURES 


Incorporates VA Filter 


Usage: Visible Light Range (350 to 
820 nm) 


High Photosensitivity 
High Reliability 

Short Switching Time 
Wide Temperature Range 


Strong Linearity of Photocurrent vs. 
Light Level (10-2 to 105 flux) 


Low Noise 


© Silicon Planar Photodiode 


N-Si Material: Anode=Front Contact, 
Cathode=Back Contact 


Applications 

~ Exposure Meters 

— Color Detection and Analysis 
~ Visible Light Detection 


Package: Hermetically Sealed—Similar 
to TO-5, Solder Tabs, Glass Lens 
(Schott) 


Cathode Marking: Tab at Package 
Bottom 


BPW 21 


SILICON PHOTODIODE 
VA FILTER 


Package Dimensions in Inches (mm) 


Radiant sensitive 
area .104 x .104 
(2.65 x 2.65) 





A91 (12.5) 126 (3.2) 


570 (14.5) + 134 (3.4) 
Cathode 1 


Fr 


- Max. 


@ .018 (0.45) .236 (6.0) 


.069 (1.75) .224 (5.7) 
.061 (1.55) 


@ 362 (9.2) 
@ .354 (9.0) 





Chip Location 





Maximum Ratings 


Operating and Storage Temperature Range (Top, Tgtq) ...veeeee ~-40° to +80°C 
Soldering Temperature (1.5 mm from case bottom) (Ts) tS3.$ oe 235°C 
Reverse: Voltage (Va). .ikvnsuiies tty nicl ated duenihaaaie yen ieediiliis 10 V 
Power Dissipation (Paz) 1c: cesscceessssctsssensssssscsecscesssscecascsseeesteeeeaaseeeates 250 mW 


Characteristics (T,=25°C, Standard Light A, T=2856 K) 


Parameter Symbol Value Unit 
Photosensitivity 

(Vp_=5 V) S 10 (25.5) nA/|x 
Maximum Photosensitivity Wavelength = Agmax 550 nm 
Photosensitivity Spectral Range 

(S=10% of Syyax) Xu 350 to 820 nm 
Radiant Sensitive Area A 7.34 mm? 
Radiant Sensitive Area Dimensions LxW 2.73 x 2.73 mm 
Distance, Chip Surface to Case Surface H 1.9to23 mm 
Half Angle @ +60 Deg. 
Dark Current (Va=5 V) Ip 2 (S30) nA 

(Vg=10 mV) In 8 ($200) pA 
Spectral Photosensitivity (A=550 nm) Sy 0.34 AW 
electrons 

Quantum Yield (A=550 nm) n 0.80 photon 
Open Circuit Voltage (Ey=1000 Ix) Vo 400(2320) mV 
Short Circuit Current (Ey= 1000 Ix) Isc 10 pA 
Rise and Fall Time of Photocurrent 

(Ri=1 KQ, Vpa=5 V, A=550 nm, 

lp=10 pA) tr, te 1.5 us 
Forward Voltage (l-=100 mA, E-=0) Ve V2 Vv 
Capacitance 

(Va=0 V, f=1 MHz, Ey=0 Ix) Co 580 pF 
Temperature Coefficient Vo TCy ~26 mvV/K 
Temperature Coefficient Ig TC, 0.12 S/K 
Noise Equivalent Power 

(Va=5 V, A=550 nm) NEP 7.2 x 10-14 WANHz 
Detection Limit (Vp=5 V, A=550 nm) D* 1x 1012 cmevVHz/W 
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Photodiodes 





Relative spectral sensitivity 
versus wavelength 
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versus ambient temperature 


OHFOI8O2 













Site: 







10° 


cH 


NJ 
b 


= 
cH 


aaa 
piece 
Se 





BPW 21 


SIEMENS 











BPW 32 


SILICON PIN PHOTODIODE 
VERY LOW DARK CURRENT 


Package Dimensions in Inches (mm) 


212 (5.4) 
090 (2.3) 
<>" (979 (2.0) 
024 (.6) Cathode 


<— 193 (4.9) >] 
.016 (.4) 













Chip position 






177 (4.5) 
.169 (4.3) 

















tA 























024 (.6 031 (.8) 
O16 C4} 024 (6) . L_ gaia 138 (3.5) 
Typ. 118 (3.0) 
.014 (.35) 
047 (1.2) J .008 (.2) 0-6 | 






Photosensitive area 
.039 x .039 (1 x 1) 





031 (.8) 
028 (.7) 024 (.6) 
020 (.5) Lead spacing .200 (5.08) 


012 (.3) 









FEATURES 


® Silicon Planar Photodiode 


© N-Si Material: Anode=Front Contact, 
Cathode=Back Contact 


High Reliability 

No Testable Degradation 
Low Noise 

High Packing Density 
Short Switching Time 
High Spectral Sensitivity 
Wide Temperature Range 


Usage: Visible and Near Infrared Range 
(350 to 1100 nm) 


® Very Low Dark Current 
* Applications 
— Color Analysis 
~ Detector for Low Light Levels 
- Photography—Exposure Meters 


® Package: Lead Frame, Transparent 
Epoxy Resin, Solder Tabs, 0.200" 
(5.08 mm) Lead Spacing 

® Cathode Marking: Projection on Solder 
Tab 


Maximum Ratings 


Operating and Storage Temperature Range (Top, Tsqq) -...eeeeee —40° to +80°C 
Soldering Temperature (2 mm from case bottom) (Ts) t$3.$ we. eee 230°C 
Reverse Voltage: (Va). aix.. carietseecatenteriateete ie teats datinieciasaycomiaatigndiehteaazenschive 7V 
Power Dissipation (Proz) Ta=25°C oo. ccc eee ie cece cereeneentne reeset 100 mW 


Characteristics (T,=25°C, Standard Light A, T=2856) 


Parameter Symbol Value Unit 
Photosensitivity (Va=5 V)(1) S 10 (27) nA/ix 
Maximum Photosensitivity Wavelength Agmax 800 nm 
Photosensitivity Spectral Range 

(S=10% of Syrax) r 350 to 1100 nm 
Radiant Sensitive Area A 0.97 mm? 
Radiant Sensitive Area Dimensions LxW 0.985 x 0.985 mm 
Distance, Chip Surface to Case Surface H 0.5 mm 
Half Angle @ +60 Deg. 
Dark Current (Vp=1 V) In 5 (s20) pA 
Zero Crossing (E¢=0) So <0.6 pA/mvV 
Spectral Photosensitivity 

(A=850 nm) S, 05 AW 

electrons 

Quantum Efficiency (A=850 nm) n 0.73 photon 
Open Circuit Voltage (Ey=1000 Ix)() Vo 450(2380) mV 
Short Circuit Current (Ey=1000 Ix) Isc 10 pA 


Photocurrent Rise and Fall Time 
(R_=1 KQ, Vp=5 V, A=850 nm, 


Ip=10 pA) ta, te 1.3 ps 
Forward Voltage (i-=80 mA, E¢=0) Ve 13 V 
Capacitance 

(V_=0 V, f=1 MHz, Ey=0 Ix) Co 100 pF 
Temperature Coefficient Vo TCy -2.6 mv/K 
Temperature Coefficient Igo TC, 0.2 %IK 
Noise Equivalent Power 

(Va=1 V, A=850 nm) NEP 2.5 x 10-15 WNNHz 
Detection Limit (Va=1V, A=850 nm) D* 3.9 x 1013 cmeVHz/W 
Note 


1. Illuminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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Photodiodes 


Relative spectral sensitivity, S,-,=f(A) 


OHFD 0062 








































Photocurrent I,=f(Ey) 
Open circuit voltage Vo=f(Ey) 


























































aes . 
p 
\y y 
| w | 
wy 
| 
ol Hl 
Se ar ear eee 
CCL ATE CTT Poin 
ee . ro LUGE COTTE CTT 10° 
400 600 = 800 1000 nm 1200 vw ~~ 10 10710 tx t0* 
— we 
Directional characteristic Sp_,=f(~) Power dissipation Pyo7=f(T,) 
40° _30° 20° 1° 0° ae FOWD2 OHFD ONS 
Ertel | . a Z 
2 a 
50° ; oeceRNe e 100 rT Ty | 
Sennen hg Ne aie 
CTO lal EEE RTE oN LE 
. \ 
70° ee StttettN mae PT TIN ETT I 
a ARS ELL ELE NEL ot TTT TIN 
RSE CCEA een 
- TSS a En Wat (eRe Reee ee 
eo aan Bsr Pela 
oor} AOI | SEGRE EaRES 
0 8608 = 06s oe 20" 40 60" BOS" =z 0 2 4&0 60 8 °C 100 











0 
0 1 2 


3656 7 8 SVN 
—— Vy 


= 


Capacitance C=f(V,), f=1 MHz, E=0 Dark current Ip=f(T,), Va=1 V, E=0 


OHFOI777 


120 













a 
te 
BPA a 
SO NTT Uh 

Ne 
AN 











PS 





















Ith 
TT 
UH 


—~\Y 





oh 


3 








BPW 32 


8-14 


SIEMENS 





FEATURES 


Silicon Planar Photodiode 


N-Si Material: Anode=Front Contact, 
Cathode=Back Contact 


High Reliability 

No Testable Degradation 
Low Noise 

High Packing Density 
Short Switching Time 
High Spectral Sensitivity 
Wide Temperature Range 


Usage: Visible and Near Infrared Range 
(350 to 1100 nm) 


Very Low Dark Current 


® Applications 


- Color Analysis 
— Detector for Low Light Levels 
- Photography—Exposure Meters 


Package: Lead Frame, Transparent 
Epoxy Resin, Solder Tabs, 0.200" 
(5.08 mm) Lead Spacing 


Cathode Marking: Projection on Solder 
Tab 


BPW 33 


SILICON PHOTODIODE 
VERY LOW DARK CURRENT 


Package Dimensions in Inches (mm) 


Chip position 


; 157 (4.0) "493 (4. 
ie (3.7) 024 (.6) 
024 (.6) 





016 (.4) 


086 (2.2) 
075,(1.9) 





ig 014 (.35) : 
047 (1.2) ee (.8) 008 (.2) 0-5 
025 (7) .024 (.6) = 
.020 (.5) Lead spacing .200 (5.08) Photosensitive 
ora area .107 x.107 
(2.73 x 2.73) 

v 


.073 (1.85) 
.057 (1.45) 








Maximum Ratings 


Operating and Storage Temperature Range (Top, Tsqg) ..scc eee —40° to +80°C 
Soldering Temperature (2 mm from case bottom) (Ts) t$3. $8... ee 230°C 
Reverse Voltage: (Vp) t.cefedes casedetatescchetatedvinsans ahaa ase eeanlacties Anistonmshdiseeste nave 7V 
Power Dissipation (Pyoqz) Ta=25°C oo.eeeececeecteteeneeeetetteceenecnneenereetttaeerente 150 mw 


Characteristics (T,;=25°C) 


Parameter Symbol Value Unit 
Photosensitivity (Vp=5 V)( S 75 (235) nA/Ix 
Maximum Photosensitivity Wavelength  Agmax 800 nm 
Photosensitivity Spectral Range x 350 to 1100 nm 
Radiant Sensitive Area A 7.34 mm2 
Radiant Sensitive Area Dimensions LxW 2.71 x 2.71 mm 
Distance, Chip Surface to Case Surface H 0.5 mm 
Half Angie a) +60 Deg. 
Dark Current (Va=1 V) IR 20 (<100) pA 
Zero Cross Over (E=0) So $25 pA/mV 
Spectral Sensitivity (A=850 nm) S 0.59 AW 
electrons 
Quantum Yield (A=850 nm) n 0.86 photon 
Open Circuit Voltage (Ey=1000 Ix)(1) Vo 440 (2375) mV 
Short Circuit Current (Ey=1000 Ix)? Igc 72 pA 


Rise and Fall Time of Photocurrent 
(Rp=1 KQ, Va=5 V, A=850 nm, 


Ip=70 pA) tp, te 15 us 
Forward Voltage (Il-=100 mA, E=0) Ve 13 V 
Capacitance 

(Va=0 V, E=0, f=1 MHz) Co 630 pF 
Temperature Coefficient Vo TCy ~26 mv/K 
Temperature Coefficient Igo TC, 0.2 IK 
Noise Equivalent Power 

(Vp=1 V, 4=850 nm) NEP 4.3 x 10-15 WAHz 
Detection Limit (Va=1 V, 4=850 nm) D* 6.3 x 1013 cmeVHz/W 
Note 


1. Illuminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5040 and IEC publication 306-1). 
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SIEMENS 





FEATURES 


Large Active Area Photodiode 
Silicon PIN Planar Photodiode 


N-Si Material: Anode=Front Contact, 
Cathode=Back Contact 


High Reliability 

No Testabie Degradation 
Low Noise 

High Cutoff Frequency 

High Packing Density 

Short Switching Time 

Low Capacitance 

High Spectral Sensitivity 
Wide Temperature Range 
Usage: Visible and Near Infrared Range 
Applications 

~ Light Reflecting Switches 
- IR Remote Controls 

— Measurement and Control 
~ Light Curtains 

~ IR Data Transmission 


Package: Lead Frame, Transparent 
Epoxy Resin, Solder Tabs, 0.200" 
(5.08 mm) Lead Spacing 


Cathode Marking: Projection on Solder 
Tab 


BPW 34 


SILICON PIN PHOTODIODE 


Package Dimensions in inches (mm) 


.212 (5.4) Chip position 


.157 (4.0) — .193 (4.9) 
| -145 (3.7) | 177 (4.5) .024 (.6) 
Cathode ie 169 (4.3) vA\ 


” 086 (2.2) 
|_ oes (6) 
.016 (.4) -138 (3.5) 
Typ. .118 (3.0) 


.014 (.35) 
.047 (1.2) .031 (.8) 008 (.2) 
.028 (.7) .024 (.6) 
.020 (.5) 7 bes 
012 (. Photosensitive 
oO area .107 x.107 
(2.73 x 2.73) 


¥ 


073 (1.85) 
057 (1.45) 


024 (.6) 








Maximum Ratings 


Operating and Storage Temperature Range (Top, Tot) ....eeeee ~—40° to +80°C 
Soldering Temperature (2 mm from case bottom) (Ts) t$3.$ oc eeeeee 230°C 
Reverse Voltage (Vr) 





Power Dissipation (Prot) Ta=25°C ooo. eeccccceeeesetesetesnesseseeecsssseesesnseaees 150 mW 


Characteristics (T,=25°C) 


Parameter Symbol Value Unit 
Photosensitivity (V_a=5 V)™) S 80(250) nA/Ix 
Maximum Photosensitivity Wavelength  Agmax 850 nm 
Photosensitivity Spectral Range 

(S=10% of Syyax) ny 400 to 1100 nm 
Radiant Sensitive Area A 7.00 mm2 
Radiant Sensitive Area Dimensions Lx W 2.65 x 2.65 mm 
Distance, Chip Surface to Case Surface H 0.5 mm 
Half Angle C0) +60 Deg. 
Dark Current (Vp=10 V) Ip 2(s30) nA 
Spectral Photosensitivity (A=850 nm) S 0.62 AW 

electrons 

Quantum Efficiency (A=850 nm) n 0.90 photon 
Open Circuit Voltage (Ey=1000 Ix)(1) Vo 365(2300) mV 
Short Circuit Current (Ey=1000 Ix)() Isc 80 pA 


Rise and Fall Time of Photocurrent 
(R,=50 Q, Va=5 V, A=850 nm, 


Ip=800 pA) ta, te 20 ns 
Forward Voltage (l-=100 mA, E=0) Ve 13 Vv 
Capacitance 

(V_=0 V, f=1 MHz, E=0) Co 72 pF 
Temperature Coefficient Vo TCy -2.6 mvV/K 
Temperature Coefficient Ig¢ or Ip TC, 0.18 %/K 
Noise Equivalent Power 

(Va=10 V, A=850 nm) NEP 4.1 x 10-14 WAHz 


Detection Limit (VR=10 V, A=850 nm) D* 6.6 x 1012 cmevVHz/W 


Note 
1. luminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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Photodiodes 
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Power dissipation P7o7=f(T,) 





Dark current |,=f(T,) 
Va=1 0) V, E=0 


BPW 34 


SIEMENS BPW 34B 


SILICON PIN PHOTODIODE 
ENHANCED BLUE SENSITIVITY 


Package Dimensions in Inches (mm) 


.212 (5.4) Chip position 


.157 (4.0) ~— 193 (4.9) 
-145 (3.7) i .177 (4.5) on CS 
| .169 (4.3) 016 (. 
Cathode y 
iY TF .086 (2.2) 
rf | 075,(1.9) 


024 (.6) 031 (.8) a L024 indy 
-016 (.4) 
i 





.024 (.6) 


016 (.4) 
Typ. 118 (3.0) 


014 (.35) : 
047 (1.2) J 031 (.8) 008 (.2) os" | 


028 (.7) 024 (.6) q Photosensitive 
.020 (.5) Lead spacing .200 (5.08) area .107 x.107 
.012 (.3) (2.73 x 2.73) 
v 


073 (1.85) 
057 (1.45) 














FEATURES Maximum Ratings 
® Large Active Area Photodiode Operating and Storage Temperature Range (Top, Tstq) vssssencee -40° to +80°C 
© Silicon Planar PIN Photodiode ado Ulla (2 mm from case bottom) (Ts) tS3.S wees ane 
© N-Si Material: Anode=Front Contact, henlpae ee : te oe sebeaabeatetebintssd haces et sanaitennetedeowpatveuseed oe at 
Cathode=Back Contact pi TOT) TASC O© weeccccesseecsseeecnesnesseeecnenneaeseneeseeeereeneasnnenes 
® High Reliability 
® No Testable Degradation Characteristics (T,=25°C) 
® Low Noise Parameter Symbol Value Unit 
® High Cutoff Frequency Photosensitivity (Vp=5 V) $ 75 nAjix 
® High Packing Density Maximum Photosensitivity Wavelength  Asmax 850 nm 
. i Photosensitivity Spectral Range 
® Short Switching Time (S=10% of Syjax) rn 350 to 1100 nm 
® Low Capacitance Radiant Sensitive Area A 7.45 mm2 
© High Spectral Sensitivity Radiant Sensitive Area Dimensions LxW 2.73 x 2.73 mm 
© Wide Temperature Range pas Surface to Case Surface ee oe 
® Usage: Visible and Near Infrared Range Dark Current (Va=10 V, E=0) lp 2(<30) nA 3 
© Enhanced Blue Sensitivity Spectral Photosensitivity (A=400 nm) Sy 0.2 AW 3 
® Applications electrons = 
— Detection of Halogen Lamps Quantum Efficiency (A=400 nm) n 0.62 photon 
Light Reflecting Switch Open Circuit Voltage (Ey= 1000 Ix)() Vo 390 mV 
— Light Reflecting Switches Short Circuit Current 
~ Detection of Visible Light Sources (Eg=0.5 mW/cm?, A=400 nm)1) Isc 7.4(25.4) pA 
— Measurement and Control Rise and Fall Time of Photocurrent 
* Package: Lead Frame, Transparent (R_=50 ©, Va=5 V, 4=850 nm, 
Epoxy Resin, Solder Tabs, 0.200" \p=800 HA) tr tf 25 ns 
(5.08 mm) Lead Spacing Pebble Voltage (l-F=100 mA, E=0) Ve 13 V 
‘ ge: ‘ apacitance 
eee Marking: Projection on Solder (Vp=0 V, f=1 MHz, E=0) Cy ” oF 
Temperature Coefficient Vo TCy -2.6 mvV/K 
Temperature Coefficient |,, TC, 0.18 %/K 
Noise Equivalent Power 
(Va=10 V, A=400 nm) NEP 1.3x 10-13 WINHz 
Detection Limit (Va=10 V, A=400 nm) D* 2.1 x 1012 cmeVHz/W 
Note 


1. IIltuminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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Relative spectral sensitivity Photocurrent |p=f(Ey) 
Spre=f(a) . _ Open circuit voltage Vo=f(Ey) 
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SIEMENS 





FEATURES 
® Silicon Planar PIN Photodiode 
* Daylight Filter 


* Sensitivity Optimized for 830 to 880 nm 
Range 


© N-Si Material: Anode=Front Contact, 
Cathode=Back Contact 


High Reliability 

No Testable Degradation 
Low Noise 

High Cutoff Frequency 
High Packing Density 
Short Switching Time 
Low Capacitance 

High Sensitivity 

Wide Temperature Range 


DESCRIPTION 


The BPW 34FA is a silicon planar PIN 
photodiode in a filtered plastic package with 
0.200" (5.08 mm) lead spacing. 


The spectral sensitivity is maximized in the 
830 to 880 range, which makes it an ideal 
match for GaAlAs IR emitters with Apeak at 
880 nm (SFH 484, SFH 485, SFH 487). 


The BPW 34FA’s high sensitivity, fast 
switching times, low capacitance, compact 
size, and lack of measurable degradation 
make it suitable for diverse applications, 
such as TV and appliance remote control, 
IR sound transmission, video recorders, and 
measurement and control. 





BPW 34FA 


SILICON PIN PHOTODIODE 
DAYLIGHT FILTER 
830-880 nm RANGE 


Package Dimensions in mm 


eo 


086 (2.2) 
075 (1.9) 


024 (.6) 
"016 (4) 
Typ. 0-5° 
~ ah he_.014 (.35) = 
008 (.2) 





Photosensitive 
area .104 x.104 
(2.65 x 2.65) 


.200 (5.08) lead spacing 





Maximum Ratings 


Operating and Storage Temperature Range (Top, Ts1g) ... vive ~—40° to +80°C 
Reverse Voltage (Vp) ......-cscecccssecesessecescneenseesersessecsetsesnsesssseeevatesssaseeseeetaneegs 32V 
Power Dissipation (Pro) Ta=25°C oo. ec cece ccceeecseseneeneneteneeseessseceseeneees 150 mW 


Characteristics (T,=25°C) 


Parameter Symbol Value Unit 
Photosensitivity 

(Va=5 V, Ee=0.5 mW/cm?) S 25(220) pA 
Maximum Photosensitivity Wavelength = Agmax 880 nm 
Photosensitivity Spectral Range 

(S=10% of Syaax) r 730 to 1100 nm 
Radiant Sensitive Area A 7 mm? 
Radiant Sensitive Area Dimensions LxW 2.65 x 2.65 mm 
Distance, Chip Surface to Lens Surface H 0.5 mm 
Half Angle (0) +60 Deg. 
Dark Current (Va=10 V) Ip 2(<30) nA 
Spectral Sensitivity Sy 0.65 AWW 

electrons 

Quantum Yield n 0.93 photon 
Open Circuit Voltage (Ee=0.5 mW/cm?) Vo 320(2250) mV 
Short Circuit Current (E¢=0.5 mW/cm2) Isc 23 pA 
Rise and Fall Time of Photocurrent 

10% to 90% and 


90% to 10% of Final Value 
(R_=50 Q, Va=5 V, A=830 nm, 


Ip=800 pA) tr, te 20 ns 
Forward Voltage (l-=100 mA, E=0) Ve 1.3 V 
Capacitance (V_=0 V, f=1 MHz, E=0) Co 72 pF 
Temperature Coefficient Vo TCy —2.6 mvV/K 
Temperature Coefficient |p TC, 0.03 %IK 
Noise Equivalent Power (Vpj=10 V) NEP 3.9 x 10-14 WAVHz 
Detection Limit (Vp=10 V) p* 6.8 x 1012 cmeVHz/W 
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Photodiodes 


Relative spectral sensitivity Sa-,=f(A) Photocurrent Ip=f(E-), Vaei=5 V(A) 
i ‘Ab Open circuit voltage Vo=f(Ee) ~ 
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BPW 34FA 


SIEMENS 





FEATURES 


® Differential Photodiode 


® Plastic Encapsulated, Strip Line 
Technique 


© Tightly Spaced Diodes for Precise 
Positional Indication 


DESCRIPTION 


The differential photodiode BPX 48 is 
designed for special industrial electronic 
applications, such as edge detection and 
path and angle scanning. The individual 
diodes are spaced 90 um apart, resulting in 
a highly precise positional indication. Silicon 
planar ensures low dark current, low noise, 
and excellent signal-to-noise relationships. 


Maximum Ratings 


Operating and Storage Temperature Range 

ETesy Taig ae an Shacccschicinvatlavan -40° to +80°C 
Soldering Temperature 

(2 mm from case bottom) (Ts) t<3s........ 230°C 
Reverse Voltage (Vp) .....-.cccececseescesseeeteeeeenee 10V 
Power Dissipation (Prot) Ta=25°C «0... 50 mW 


.157 (4.0) 
145 (3.7) 


020 (.5) 


004 
09 
) 016 (.4) 


016(.4) 


031 (.8) 
028 (.7) 


! .012 (.3) 
: .100 2s) | roc 


.024 -.008 


IF (6-2) 


BPX 48 
DAYLIGHT FILTER BPX 48F 


SILICON DIFFERENTIAL PHOTODIODE 


Package Dimensions in Inches (mm) 


307 (7.8) 
291 (7.4) 
259 (6.6) 
248 (6.3) 





ae 


Lead spacing 
.299 (7.62) 


= 


Radiant sensitive area 
028 x .086 (.7 x 2.2) 


Characteristics Single Diode (T,=25°C) 


Parameter 


Spectral Sensitivity 
(Va=5 V) 

(Vp=5 V, A=950 nm, Ee=0.5 mW/cm?) 
Maximum Photosensitivity Wavelength 
Sensitivity Spectral Range 

(S=10% of Sux) 

Radiant Sensitive Area 

Radiant Sensitive Area Dimensions 

Distance, Chip Surface to Case Surface 

Half Angle 

Dark Current (Va=10 V) 

Spectral Sensitivity 
4=850 nm 
A=950 nm 

Maximum Deviation, Systems Spectral 
Sensitivity from Mean 

Quantum Efficiency 
A4=850 nm 
A=950 nm 

Open Circuit Voltage 
(Ey=1000 Ix)(1) 

(Eg=0.5 mW/cm2 , A=950 nm) 

Short Circuit Current 
(Ey=1000 Ix)() 

(Eg=0.5 mW/cm? , A=950 nm) 

Rise and Fall Time of Photocurrent 
(R,=1 KQ, Vp=5 V, A=850 nm, 
lp=20 pA) 

Forward Voltage (I-=40 mA, E=0) 

Capacitance (Vp=0 V, f=1 MHz, E=0) 

Temperature Coefficient Vo 

Temperature Coefficient Igo 

Temperature Coefficient Ig¢ (A=950 nm) 

Noise Equivalent Power 
(Vp=10 V, A=950 nm) 

Detection Limit (Va=10 V, A=950 nm) 


Note 





Symbol! Value 
BPX48 BPX48F 
Ss 24(215) - 
S - 7.5(24.0) 
Agmax 900 920 
2X ~~ 400 to 1150 750 to 1150 
A 1.54 1.54 
LxB 07x22 07x2.2 
H 0.5 0.5 
@ +60 +60 
Ip 10(s100) 10(<100) 
Sy 0.55 - 
Sy - 0.65 
AS +5 +5 
nN 0.8 - 
- 0.95 
Vo  330(2280) - 
Vo - 300(2280) 
Isc 24 - 
Isc 7 7A 
ta, te 500 500 
Ve 1.3 1.3 
Co 25 25 
TCy ~2.6 -2.6 
TC, 0.18 - 
TC, - 0.2 
NEP 1.0x 10-13 1.0x 10-13 
D* 12x 1012 12x 1012 


020 (.5) 


086 (2.2) 
075 (1.9) 


138 (3.5) 
118 (3.0) 


0° to 5° 


Unit 


nAllx 
pA 
nm 


nm 
mm2 
mm 
mm 
Deg. 
nA 


AW 


% 


electrons 
photon 


Photodiodes 


mV 
mV 


pA 
pA 


ns 
Vv 

pF 
mV/K 
RIK 
IK 


* WAHz 
cmevHz/W 


1. Illuminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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BPX 48 pegs BPX 48F BPX 48 BPX 48F 
Relative spectral sensitivity Relative spectral sensitivity Photocurrent |p=f(Ey) Photocurrent |p=f(Ey), Va=5 V 
Srev=f(a) Sre=f(a) Open circuit voltage Vo=f(Ey) Open circuit voltage Vo=f(Ey) 
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SIEMENS 





FEATURES 


© Silicon Planar Photodiode 

© Premium, High-Reliability Device 
® Modified TO-5 Hermetic Case 

¢ Flat Glass Lens 

® Large Photosensitive Area 

© Usage: Visible and IR Ranges 


DESCRIPTION 


The BPX 60 is a silicon planar photodiode. 
The hermetically sealed case—a TO-5 
modification with a flat glass window— 


allows use at extreme operating conditions. 


The signal/noise ratio is favorable, even at 
low light levels. The open circuit voltage at 
low light levels is higher than with compa- 
rable mesa photovoltaic cells. 


Package Dimensions in Inches (mm) 


134 (3.4) 


an ie (3.2) 


570 (14.5) 
491 (12.5) 
Cathode 
.200 


(5.08) 
+ 
@ .018 (0.45) 


069 (1.75) 
.061 (1.55) 





Chip Location 


Maximum Ratings 


236 (6.0) 
224 (5.7) 


BPX 60 


SILICON PHOTODIODE 


Radiant sensitive 
area .104 x .104 
(2.65 x 2.65) 





@ .362 (9.2) 
@ .354 (9.0) 


Operating and Storage Temperature Range (Top, T5tq) -eceeene ~40° to +80°C 
Soldering Temperature (22 mm from case bottom) (Ts) t$3.$ oe 230°C 
Reverse Voltage (Va) .....cececsessctesseesseecseessesetsesensenecsesseseessinevaesiseeenssaassenseateaes 32 V 
Power Dissipation (Prot) Ta=25°C o..eeeeccceece es enessesetsecsessressssteeeneesesseseees 250 mW 
Characteristics (T,=25°C) 
Parameter Symbol Value Unit 
Photosensitivity (Va=5 V) S 70 nA/ix 
Maximum Photosensitivity Wavelength = Agmax 850 nm 
Photosensitivity Spectral Range 

(S=10% of Syyax) ny 350 to 1100 nm 
Radiant Sensitive Area A 7.45 mm? 
Radiant Sensitive Area Dimensions LxW 2.73 x 2.73 mm 
Distance, Chip Surface to Case Surface H 1.9 to 2.3 mm 
Half Angle Q +55 Deg. 
Dark Current (Vp=10 V) ln 7(<300) nA 
Spectral Photosensitivity (A=400 nm) Sy 0.20 AW 

electrons 

Quantum Efficiency (A=400 nm) n 0.62 photon 
Open Circuit Voltage (Ey=1000 Ix)(1) Vo 460 mV 
Short Circuit Current 

(Eg¢=0.5 mW/cm2, 4=400 nm) Isc 7.4(25.4) pA 
Rise and Fall Time of Photocurrent 

(R.=1 KQ, Va=5 V, A=850 nm, 

lp=70 pA) ta, te 3.0 us 
Forward Voltage (l-=100 mA, Eg=0) Ve 1.3 Vv 
Capacitance (Vp=0 V, f=1 MHz, Ey=0 Ix) Co 580 pF 
Temperature Coefficient Vo TCy -26 mvV/K 
Temperature Coefficient Igc¢ TC, 0.18 IK 
Noise Equivalent Power 

(Vp=10 V, A=400 nm) NEP 2.4 x 10-13 WNNHz 
Detection Limit (Vj=10 V, A=400 nm) D* 1.2x 1012 cmeVHz/W 


Note 


1. Illuminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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Photodiodes 





Relative spectral sensitivity S,-,=f(A) 


Photocurrent |p=f(Ey) 
Open circuit voltage Vo=f(Ey) 


OHFO 1070 

























pA = saan = mm wierer mV 
! it tt 
> oT 1A a IH! 
[we UPA 












Reon 





eet TT el V anit 
Sama A 












"alli 
TLitI 


ll 





s aT 


ti Wey 
Hn 

mM TT 
lit 10° 


ia 


ay 7 





| Ty le 







& 


ft 


Zaeia 


Capacitance C=f(V,), f=1 MHz, E=0 


Dark current |p=f(V_), E=0 


OHFD 1068 


3 
10 ‘OHFO 1071 


i 





0 
107? © 107 10° 10' v.10? 


= ” Ye 





\Y 


Power dissipation Pyo7=f(Ta) 


ple) Yat 

Se. eRe Rae 
Bee hae Rees 
SEaaNESERS 
See IRaRe 
hal No 
Exes 
aN el 





SIEMENS : BPX 61 


SILICON PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


Radiant sensitive 

570 (14.5) Pa .134 (3.4) area .104 x .104 

.491 (12.5) 
Cathode 


+= 





(2.65 x 2.65) 


200 


(5.08) 
=> 
@ 018 (0.45) 


.069 (1.75) 
.061 (1.55) 





Chip Location 





FEATURES . Maximum Ratings 


Silicon Planar PIN Photodiode Operating and Storage Temperature Range (Top, Ts7g) ..-..+ cess 40° to +80°C 
Premium, High-Reliability Device Soldering Temperature (22 mm from case bottom) (Ts) tS3 $ .... cee 230°C 
es F Reverse Voltage (Va) Sse. cescu.c8sichi hedbas tea scagasdeahe cd ctasendansdiaea cde sudoieatangageaeeaiveacvee! 32 V 

Modified TO-5 Hermetic Case a 
nad sass ia Power Dissipation (Pros) Ta=25°C oot cere creere ness eeritteetecseceeeeens 250 mW 


Large Photosensitive Area 


Usage: Visible and IR Ranges 


e 

e 

e 

¢ Flat Glass Lens 
e 

e Characteristics (T,=25°C) 
e 

e 


Low Dark Current Parameter Symbol Value Unit 
rer , Photosensitivity (Va=5 V)C S 70(250) nA/Ix 
Short cultoning:xime Maximum Photosensitivity Wavelength  Agmax 850 nm 
Photosensitivity Spectral Range 
(S=10% of Sax) r 400 to 1100 nm 
DESCRIPTION Radiant Sensitive Area A 7.00 mm? 
The BPX 61 is a silicon planar PIN photo- Radiant Sensitive Area Dimensions LxW 2.65 x 2.65 mm 
diode with low reverse current. Its low Distance, Chip Surface to Case Surface H 1.9 to 2.3 mm 
capacitance permits use up to 10 MHz. The Half Angle 9 +55 Deg. 
hermetically sealed package—a TO-5 Dark Current (Vp=10 V) IF 2(<30) nA 
modification with a flat glass window— Spectral Photosensitivity (4=850 nm) Sy 0.62 AW 
allows use at extreme operating conditions. electrons 
The signal/noise ratio is favorable, even at Quantum Efficiency (A=850 nm) n 0.90 photon 
low light levels. The open circuit voltage at Open Circuit Voltage (Ey= 1000 Ix)(1) Vo 375(2320) mV 
low light levels is higher than with compa- Share Circuit Currant bf 
rable mesa photovoltaic cells. The PIN (Ey=1000 Ix)(1) i 10 uA 


photodiode provides outstanding low 
junction capacitance, high cut-off fre- 
quency, and short switching times. 


Rise and Fall Time of Photocurrent 
(R, =50 Q, Vp=5 V, A=850 nm, 


Ip=800 pA) tp, te 20 ns 
Forward Voltage (l-=100 mA, Ee=0) Ve 13 V 
Capacitance (V_=0 V, f=1 MHz, Ey=0 Ix) Co 72 pF 
Temperature Coefficient Vo TCy -2.6 mV/K 
Temperature Coefficient Igg TC, 0.18 %IK 
Noise Equivalent Power 

(Vg=10 V, A=850 nm) NEP 4.1x 10-14 WNHz 
Detection Limit (Va=10 V, A=850 nm) D* 6.6 x 1012 cmeVHz/W 
Note 


1. Illuminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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Photodiodes 





Relative spectral sensitivity S,-.=f(A) 


Se 
HAL 





“00 500 600 700 800 900 nm 1100 


_———} 


Directional characteristic Sa¢,=f(¢) 


20° 






Photocurrent Ip=f(Ey), Va=5 V 
Open circuit voltage Vo=f(Ey) 
10? 
ia a5 Hit aii =e ‘Sai 
l ime Sailihinomm y 
PO TH 


| 107, a HE 4 


ai aii ll bl 


Siime, HH Ce 
a | 


el Hl 




















OHFOTIG 350 OHFD 0963 
Peis See ene 
i en oe a |e OP 
PEC YA EEEEEEEEEE 
pasa Ae | 250 | 
SEaeee tN 
Cn 0 
Emacs tA i 
Ronee so GOs 
paleo) ols ) 
He Ps OS 
a pore TS 
ie A The Renee ae 
Hite cule 
20° 40° 60° 0° 00 420° a 20 40 60 80 °C 100°C 





CCT 


ii 
NI 
CIN 1 





BPX 61 
8-28 


SIEMENS 





FEATURES 

* Silicon Planar Photodiode 

®* Modified TO18 Hermetic Case 
® Very Low Dark Current 

® Metal Case and Plastic Lens 


DESCRIPTION 


The BPX 63 is a silicon planar photodiode, 
mounted on a TO18 base plate and covered 
with transparent plastic. The 

BPX 63 has been developed as a detector 
for low light levels. It is outstanding for low 
dark currents and, when used as a voltaic 
cell, for a high open circuit voltage at low 
light levels. The cathode of the BPX 63 is 
electrically connected to the package. 


BPX 63 


SILICON PHOTODIODE 


Package Dimensions in Inches (mm) 


141 (3.6) 


571 (14.5) 
‘492 (12.5) 118 (3.0) 





@.167 (4.25) 
2.163 (4.15) 


.110 (2.8) 


; 210 (5.35) 
Chip Location 





Maximum Ratings 


Operating and Storage Temperature Range (Top, Ts1q) ..eereee —40° to +80°C 
Soldering Temperature (22 mm from case bottom) (Ts) t$3.$ wee 230°C 
Reverse. Voltage (Va)... cvecesicserececiccnscitvuisdecrveacacbeontcntugee desperaitectideazyaateennedy 7V 





Power Dissipation (Prot) Ta=25°C oo. cceeeeeeseeceenecnsneeseeeensereneeneenees 200 mW 


Characteristics (T,=25°C) 


Parameter Symbol Value Unit 
Photosensitivity (Vp=5 V)() S 10(=8) nA/ix 
Maximum Photosensitivity Wavelength — Agmax 800 nm 
Photosensitivity Spectral Range 

(S=10% of Syyax) xr 350 to 1100 nm 
Radiant Sensitive Area A 0.97 mm? 
Radiant Sensitive Area Dimensions LxW 0.985 x 0.985 mm 
Distance, Chip Surface to Case Surface H 0.2 to 0.8 mm 
Half Angle Q +75 Deg. 
Dark Current (Va=10 V) Ip 5(<20) pA 
Zero Cross Over (Ey=0) So <0.4 pA/mV 
Spectral Photosensitivity (A=850 nm) S, 0.50 AW 

electrons 

Quantum Efficiency (A=850 nm) n 0.73 photon 
Open Circuit Voltage (Ey=1000 Ix) Vo 450(2380) mV 
Short Circuit Current (Ey=1000 Ix) Isc 10 LA 


Rise and Fall Time of Photocurrent 
(Rp=1 KQ, Va=5 V, A=850 nm, 


Ip=10 yA) tr, te 1.3 Ws 
Forward Voltage (!-=100 mA, Ee=0) Ve 13 V 
Capacitance (Vp=0 V, f=1 MHz, Ey=0 Ix) Co 100 pF 
Temperature Coefficient Vo TCy -2.6 mvV/K 
Temperature Coefficient Isc TC, 0.16 IK 


Noise Equivalent Power 


(Va=1 V, A=850 nm) NEP 2.5 x 10-15 WNNHz 
Detection Limit (Va=1 V, 4=850 nm) D* 3.9 x 1018 omeVHz/W 
Note ; 


1. luminance shown refers to unfiltered radiation of tungsten fitament lamp at color 
temperature of 2856 K (standard tight A per DIN 5033 and IEC publication 306-1). 
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Photodiodes 


Relative spectral sensitivity Spe, =f(A) Photocurrent Ip=f(Ey), Va=5 V 
Open circuit voltage Vo=f(Ey) 
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BPX 63 


SIEMENS 





FEATURES 


® Silicon Planar PIN Photodiode 

¢ Premium, High-Reliability Device 
* T7018 Size Package 

© Flat Glass Lens 

¢ High Speed 

® Usage: Visible and IR Ranges 

® Low Dark Current 

© BPX 66: Low Reverse Current 


DESCRIPTION 


The BPX 65 is a silicon planar PIN photo- 
diode in an 18 A 2 DIN 41876 package 
(similar to TO 18) with a flat window. The 
cathode is electrically connected to the 
package. The flat window has no affect on 
the beam path of optical lens systems. 
Because of its high cut-off frequency, this 
diode is well-suited for use as a high- 
modulation bandwidth optical sensor. The 
PIN photodiode provides low junction 
capacitance and short switching times. 


Package Dimensions in Inches (mm) 


210 (5.35) 
198 (5.05) 


970 (14.5 


Cathode A022) 


0.100 
(2.54) 


@ .018 (0.45) 


Maximum Ratings 


Operating and Storage Temperature Range (Top, Tstg) 


BPX 65 
BPX 66 


SILICON PIN PHOTODIODE 


@.216 (5.50) 
@.210 (5.35) 


208 (5.30) 





—40° to +80°C 


Soldering Temperature (=2 mm from case bottom) (Ts) t$3.$ oe 230°C 
Reverse Voltage (Va) is cinac nes cviel germs hivtae titentin oenngcat na auaeincincieend 50 V 
Power Dissipation (Poy) ....cccccceec eee eeceeeteninsesnseseseestesnenseeenesrieeiens 230 mW 
Characteristics (T,=25°C) 

Parameter Symbol Value Unit 
Photosensitivity (Va=5 V) S$ 10(25.5) nAllx 
Maximum Photosensitivity Wavelength = Agmax 850 nm 
Photosensitivity Spectral Range 

(S=10% of Syrax) x 350 to 1100 nm 
Radiant Sensitive Area A 1.00 mm2 
Radiant Sensitive Area Dimensions LxB 1x1 mm 
Distance, Chip Surface to Case Surface H 2.25 to 2.25 mm 
Half Angle © +40 Deg. 

Dark Current 

BPX 65 (VR=20 V) Ip 1(<5) nA 

BPX 66 (Vp=1 V) Ip 0.15(<0.3) nA 
Spectral Sensitivity (A=850 nm) Sa 0.55 A/W 

electrons 
Quantum Yield (A=850 nm) n 0.80 photon 
Open Circuit Voltage (E»=1000 Ix) Vo 320(2 270) mV 
Short Circuit Current (Ey=1000 Ix) Isc 10 pA 
Rise and Fall Time of Photocurrent 

(R, =50 Q, Vp=5 V, A=850 nm, 

Ip=800 HA) tr, te 12 ns 
Forward Voltage (l-=100 mA, E=0) Ve 1.3 V 
Capacitance (Vp=0 V, f=1 MHz, Ey=0) Co 11 pF 
Temperature Coefficient Vo TCy -2.6 mvV/K 
Temperature Coefficient Igo TC, 0.2 %IK 
Noise Equivalent Power 

(Va=20 V, A=850 nm) NEP 3.3 x 10-14 W/NVHz 
Detection Limit (Va=20 V, 4=850 nm) D* 3.1 x 1012 cmeVHz/W 
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Photodiodes 


Relative spectral sensitivity Sp-) =f(A) Photocurrent Ip=f(Ey), Va=5 V Power dissipation Pz57=f(T,) 


Open circuit voltage Vo=f(Ey) 
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BPX 65/BPX 66 


SIEMENS 


BPX 90F 
FEATURES 
® Silicon Planar Photodiode 
® Package 
— BPX 90: Transparent Plastic 
~ BPX 90F: Daylight Filter 
® 0.2" (5.08 mm) Spacing 
* High Sensitivity 
~ BPX 90: 45 nA/Ix 
~ BPX 90F: 13 nA/Ix 





DESCRIPTION 


The BPX 90 and BPX 90F are silicon planar 
photodiodes. The BPX 90 is in a transparent 
plastic package. The BPX 90F is in a black 
plastic package with IR filter. Its terminals 
are soldering tabs with 0.2" (5.08 mm) lead 
spacing. 


This versatile photodetector is suitable for 
diode as well as voltaic cell operation, 
providing an excellent signal/noise ratio, 
even at low light levels. The open circuit 
voltage at low light levels is higher than with 
comparable mesa photovoltaic cells. 


BPX 90 
DAYLIGHT FILTER BPX 90F 


SILICON PLANAR PHOTODIODE 


Package Dimensions in Inches (mm) 


212 (5.4) 
m™—— 193 (4.9) 


Chip position 


024 (.6) 
016 (.4) 


.090 (2.3) 


.079 (2.0) 177 (4.5) 


Cathode AGI 48) 


086 (2.2) 
075,(1.9) 


.031 (.8) 
024 (.6) 


0% (.5) 
2 places 
.014 (.35) 
ze (8) bh 008(.2) 0-5° 
024 (.6) = 
.200 (5.08) lead spacing 


.138 (3.5) 
.118 (3.0) 





020 (.5) 
.012 (.3) 





Maximum Ratings 


area .069 x .124 
(1.75 x 3.15) 


Operating and Storage Temperature Range (Top, Ts1q) ...sseeee —40° to +80°C 


Soldering Temperature (2 mm from case bottom) (Ts) t<3.$ ........... 
Reverse Voltage (Vg): wcities casi eh ieee aastida tated dae itis 
Power Dissipation (Prot) Ta=25°C 


Characteristics (T,=25°C) 


Parameter Symbol Value 
BPX90 BPX90F 
Photosensitivity 

(Vp=5 V, Standard Light A, T=2856 K) = S 45(225) ~ 

(Va=5 V, A=950 nm, Ee=0.5 mWicm?) S - 13(28) 
Maximum Photosensitivity Wavelength Asmax 850 950 
Photosensitivity Spectral Range 

(S=10% of Sax) X 400 to 1100 800 to 1150 
Radiant Sensitive Area A 5.5 5.5 
Radiant Sensitive Area Dimensions LxW 1.75 x 315 1.75 x 315 
Distance, Chip Surface to Case Surface H 0.5 0.5 
Half Angle 0) +60 +60 
Dark Current (Vp=10 V) Ip 5(<200) 5(<200) 
Spectral Photosensitivity (A=950 nm) Sy 0.48 0.48 
Quantum Yield (A=950 nm) n 0.62 0.62 
Open Circuit Voltage 

(E¢=0.5 mW/cm2, A=950 nm) Vg  450(2380) 400(2340) 
Short Circuit Current 

(Eg=0.5 mW/cm? , 4=950 nm) Isc 45 13 
Rise and Fall Time of Photocurrent 

(Rp=1 KQ, Va=5 V, A=850 nm, 

{p=30 pA) tr, te 1 3 1 3 
Forward Voltage (I-=100 mA, E¢=0) Ve 1.3 1.3 
Capacitance (Vp=0 V, f=1 MHz, Ey=Olx) Cp 430 430 
Temperature Coefficient Vo TCy -2.6 -2.6 
Temperature Coefficient Igo TC, 0.18 0.2 
Noise Equivalent Power (Va=1 V) NEP 8x 10-14 8x 10-14 
Detection Limit (Va=1 V) D* 2.9x 1012 29x 1012 
Note 





nA/ix 
pA 
nam 


Deg. 


Photodiodes 


electrons 
photon 


mV 


pA 


us 
Vv 

pF 

mV/K 

RIK 
WNHz 
emevHz/W 


4. Illuminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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BPX 90 
- Relative spectral sensitivity Sp-,=f(A) 
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BPX 90/BPX 90F 


SIEMENS 








BPX 91B 


SILICON PHOTODIODE 








Package Dimensions in Inches (mm) 


ele \o-4) Chip position 
.024 (.6) 


187 (4.0) <—- 193 (4.9) >] 
prea ~ 477 (4.5) - 
Cathode ie 169 (4.3) ¥ 






.016 (.4) 







024 (.6) 
016 (.4) 









“TJ .086 (2.2) 
A 075,(1.9) 






LL 024 (.6) 
~016 (.4) 


.138 (3.5) 














. Typ 118 (3.0) 
a 014 (.35) : | 
047 (1.2) Tri... 031 (8) .008 (.2) Pen per ie 
028 (7) 1 024 (6) Photosensitive 
.020 (.5) Lead spacing .200 (5.08) area .107 x.107 
012 (.3) (2.73 x 2.73) 








FEATURES 
* Transparent Plastic Package 
* High Blue Sensitivity: 400 mm=30% 


Srev 
® Low Dark Current 


DESCRIPTION 


The BPX 91B is a silicon planar photodiode 


in a transparent plastic package. Its 


terminals are soldering tabs with 0.2" (5.08 
mm) lead spacing. Because of its increased 
blue sensitivity, the BPX 91B is well-suited 
for use with high blue light sources. It has an 
excellent signal/noise ratio, even at low light 
levels. The open circuit voltage at low light 
levels is higher than with comparable mesa 
photovoltaic cells. The cathode is marked 


by a tab on the solder lead. 


Maximum Ratings 


Operating and Storage Temperature Range (Top, Ts1q) --cee —40° to +80°C 
Soldering Temperature (2 mm from case bottom), (Ts) t$3.$ ooo 230°C 
Reverse: Voltage (Va). cvissvecisscenedeecteds neccene vba inc cna daavan sinters nomannremitenieditige 32 V 





Power Dissipation (Pro) Ta=25°C oo. etter cs tetet teres: 150 mW 


Characteristics (T,=25°C) 


Parameter Symbol! Value Unit 
Photosensitivity S 65 nAlix 
Maximum Sensitivity Wavelength Asmax 850 nm 
Photosensitivity Spectral Range : 

(S=10% of Syyax) nr 320 to 1100 nm 
Radiant Sensitive Area A 7.45 mm2 
Radiant Sensitive Area Dimensions Lx W 2.73 xX 2.73 mm 
Distance, Chip Surface to Case Surface H 0.5 mm 
Half Angle 9 +60 Deg. 
Dark Current (Va=10 V, E=0) Ip 7 ($300) nA 
Spectral Sensitivity (A=400 nm) Sy 0.20 AW 

electrons 

Quantum Yield (A=400 nm) n 0.62 photon 
Open Circuit Voltage (E,= 1000 Ix)() Vo 450 mV 
Short Circuit Current (Ee=0.5 mW/cm2) Isc 7.4 (25.4) LA 
Photocurrent Rise and Fall Time 

(Ri=1 KQ, Ve=5 V, 

A=850 nm, Ip=65 pA) tate 1.6 HS 
Forward Voltage 

(I-=100 mA, Eg =0, T,=25°C) Ve 1.3 V 
Capacitance (Vp=0 V, f=1 MHz, E=0) Co 580 pF 
Temperature Coefficient Vo TCy ~2.6 mV/K 
Temperature Coefficient Igc TC, 0.18 %/IK 
Noise Equivalent Power 

(Vp=10 V, A=400 nm) NEP 2.4 x 10713 WNVHz 
Detection Limit (Vp=10 V, A=400 nm) D* 1.2x 1012 comeVHz/W 
Note 


1. Illuminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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BPX 91B 


SIEMENS 





FEATURES 


® Silicon Planar Photodiode 

© Transparent Plastic Case 

¢ 0.2" (5.08 mm) Lead Spacing 
© Low Dark Current, 1 nA 


DESCRIPTION 


The BPX 92 is a silicon planar photodiode in 
a transparent plastic package. lts terminals 
are soldering tabs with 0.2" (5.08 mm) lead 
spacing. This versatile photodetector can 
operate as either a diode or a voltaic cell. It 
has an excellent signal/noise ratio, even at 
low light levels. The open circuit voltage at 
low light levels is higher than with compa- 
rable mesa photovoltaic cells. 


BPX 92 


SILICON PHOTODIODE 


Package Dimensions in Inches (mm) 


212 (5.4) 





.059 (1.5) ™— 193 (4.9) 
047 (1.2) <— 177 (4.5) 
Gains .169 (4.3) 


.031 (.8) 024 (.6) 
.024 (.6) .016 (.4) 
Typ. 


.014 (.35) 
.047 (1.2) : .031 (.8) .008 (.2) a 


024 (.6) 
016.4) 


Vi 
~ 








Chip position 


024 (.6) 
016 (.4) 


Tk 
086 (2.2) 
075,(1.9) 


.138 (3.5) 
118 (3.0) 


Photosensitive area 


028(7) | | 024 (.6) 
020 (.5) 
012(.3) 


Maximum Ratings 


Operating and Storage Temperature Range (Top. Tstg) 
- Soldering Temperature (2 mm from case bottom), (Ts) t<3 s 


Lead spacing .200 (5.08) 


051 x .031 (1.3 x .8) 


Wena (.6) 


016 (.4) 


016 (.4) 
008 (.2) 





Reverse:Voltage (Va): .isentieiecnsakis Seidel auldstinhiweseat iva deities’ 


Power Dissipation (Pro7) Ta=25°C 


Characteristics (T,=25°C) 





Parameter Symbol Value Unit 
Photosensitivity (Va=5 V) S 9.5 (24) nA/lx 
Maximum Sensitivity Wavelength Asmax 830 nm 
Photosensitivity Spectral Range 

(S=10% of Sax) x 400 to 1100 nm 
Radiant Sensitive Area A 1 mm2 
Radiant Sensitive Area Dimensions Lx W 0.82 x 1.27 mm 
Distance, Chip Surface to Case Surface H 0.5 mm 
Half Angle Qo +60 Deg. 
Dark Current (Va=10 V) IR 1 ($100) nA 
Spectral Sensitivity (A=850 nm) S. 0.50 AW 

electrons 
Quantum Yield (A=850 nm) nN 0.73 photon 
Open Circuit Voltage (E,=1000 Ix)() Vo 440 (2370) mV 
Short Circuit Current (E,=1000 Ix)(1) Isc 9.5 pA 
Photocurrent Rise and Fall Time 

(R=1 KQ, Va=5 V, 

A=850 nm, |p=20 pA) tate 1.2 Us 
Forward Voltage (l-=40 mA, E¢ =0) Ve 1.3 Vv 
Capacitance (Vp=0 V, f=1 MHz, Ey=0 Ix) Co 90 pF 
Temperature Coefficient Vo TCy -2.6 mvV/K 
Temperature Coefficient Igo TC, 0.2 IK 
Noise Equivalent Power 

(Vp=10 V, A=850 nm) NEP 3.6 x 10-14 W/VHz 
Detection Limit (Vg=10 V, A=850 nm) D* 2.8 x 1012 cmeVHz/W 


Note 


1. llluminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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SIEMENS 


BPY 12 
BPY 12H1 


SILICON PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


BPY12 
Radiant sensitive area 





@ .008 (.2) 
ee 
== 


.204 (5.2) Anode 


189 (4.8) 








BPY12H1 


Cathode 


024 (6) Red Dot 


.016 (.4) 


ine 


Soldered 


.079 (2.0) .098 (2.5) Max. 
Max | Support area 
.016 (.4) 
.008 (.2) 
| 


oi. te 
.059 (1.5) 
Max. 


Chip Location 


138 (3.5) 


114(29) , Clear 


lens 





Sensitive 


305 (7.75) 
.285 (7.25) 





1.336 (34) 
1.179 (30) 


+ 


1@]9.016 (.4)]A) 





FEATURES 

¢ Package: Silicon Chip with Two Leads 

® High Reliability 

¢ No Testable Degradation 

¢ Low Noise 

® High Packing Density 

© High Open-Circuit Voltage as Photo- 
voltaic Cells 

* Short Switching Time 


Maximum Ratings 





Operating and Storage Temperature Range (Top, Tstg) 


4 


554 (14.10) 
538 (13.70) 


485 (12.35) 
474 (12.05) 





208 (5.30) 
157 (4.0) 


® High Spectral Sensitivity 
¢ Wide Temperature Range 


® Usage: Visible Light and Near Infrared 
Range 


DESCRIPTION 


The BPY 12 is a silicon planar PIN photo- 
diode. N-Si material provides positive front 
and negative back contact. These photode- 
tectors can operate as reverse voltage 
photodiodes or as photovoltaic cells. 


Applications include industrial electronics, 
measurement and control, and particle 
detection. 





Reverse: Voltage (Vp) siciccsscssedadeceisoess saul cvackete Sececenaemienes ces deeseengin eatevtuans teres 20 V 
Power Dissipation (Proz) Ta=25°C ooocecccceccecereceeeeeeeeeeetisetecereetineneees 150 mW 
Characteristics (T,=25°C) 
Parameter Symbol Value Unit 
Spectral Sensitivity 

(Va=5 V, standard light A, T=2856 K)  $ 180(2100) nAllx 
Maximum Photosensitivity Wavelength — Agmax 920 nm 
Spectral Sensitivity Range 

(S=10% of Sax) r 400 to 1100 nm g 
Radiant Sensitive Area A 20 mm2 2 
Radiant Sensitive Area Dimensions LxW 4.47x 4.47 mm 3 
Half Angle Q +60 Deg. = 
Dark Current (V_=20 V) lp 10(< 100) nA 
Spectral Sensitivity (A=850 nm) Sy 0.60 AW 

electrons 

Quantum Yield (A=850 nm) 7 0.86 photon 
Open Circuit Voltage (Ey=1000 Ix)(t) Vo 365(2310) mV 
Short Circuit Current (Ey=1000 Ix)(#) Isc 180 pA 
Rise and Fall Time of Photocurrent 

(R,=50 Q, Vp_=5 V, 4=850 nm, 

lp=800 pA) te, te 25 ns 
Forward Voltage (l-e=100 mA, E¢=0) Ve 1.3 V 
Capacitance (V_=0 V, f=1 MHz, Ey=0 Ix) Co 140 pF 
Temperature Coefficient Vo TCy ~26 mV/K 
Temperature Coefficient lgg TC, 0.15 IK 
Noise Equivalent Power 

(Vg=20 V, A=850 nm) NEP 9.4 x 10-14 WAHz 
Detection Limit (Va=20 V, A=850 nm) D* 4.7 x 1012 cmeVHz/W 


Note 


1. luminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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Relative spectral sensitivity Sac, =f(A) Photocurrent |p=f(Ey) Va=5 V 


Open circuit voltage Vo=f(Ey) 
3 
10 





















400 600 800 1000 nm 1200 


——_-Z 


Directional characteristic Sp_, =f(¢) 


Aaa 
ae ane 
|| 
fale! 
esl 
a 


te Sees Pe 


Bi eaESe 
p24 seee 








o 
° 


0° 100° = 120° 


Capacitance C=f(V,), f=1 MHz, E=0 


OHFO1772 


meraea 








8-40 








Power dissipation Pyo7=f(T,) 
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BPY 12/BPY 12H1 


SIEMENS KOM 2033 A 
DAYLIGHT FILTER KOM 2033 AF 


KOM 2100 A 
DAYLIGHT FILTER KOM 2100 AF 


6-CHIP SILICON PHOTODIODE ARRAY 
LOW DARK CURRENT 


Package Dimensions in mm 
KOM 2033 A/AF 


Frame 


PC board Chip Coating 1.3 +.55 
| | a ———— STEED TZ] ai eeiee a2 
Et ee ee ge 


man 


8+.2 





25 +.3 | 


|<_— 


Through 


Schematic 
Ato—pt-ok1 
A20—D}2-ok2 
A30—D}2-ok3 
Mo—DitoK4 
A50—P2-oKS 
A6o—D{&-ok6 








2.54 
Spacing [* 9.45 


<—_—— 11.1 
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FEATURES Characteristics, Single Segment (T,=25°C, A=950 nm) 


* Silicon Photodiode in Planar Technology Parameter Symbol Value Unit | 
: Spectral Sensitivity 


* N-Si Material (Va=5 V, Ee=0.5 mWicm2) 
Anode, Front Contact 2033A/2100A S 8 (25.2) pA 
Cathode, Back Contact 2033AF/2 100AF s 7.5 (24.9) pA 
* High Reliability Maximum Sensitivity Wavelength Asmax 840 nm 


F Sensitivity, Spectral Range 
No Testable Degradation (S=10%, Smax) 


High Spectral Sensitivity _ 2033A/2100A r 350-1070 nm 
Wide Temperature Range 2033AF/2 100AF nr 730 -1070 nm 
Visible Light and Near Infrared Range Radiant Sens tive Ales e es mm? 
H 
Q 


e 


e 


Usage (KOM 2033 A, KOM 2100 A) Radiant Sensitive Area Dimension xw 1x2.5 mm 


Chip Surface to Seal Surface Distance 0.4-0.6 mm 
* Daylight Filter (KOM 2033 AF, Half Angle +60 Deg. 
KOM 2100 AF) Dark Current (Va=10 V) Ip 1 ($10) pA 
* KOM 2100 A/AF: Suitable for SMT Spectral Sensitivity (=850 nm) 
° Application: Shaft Encoders, Position Sea oiok = a ae 
Detection Quantum Yield 
2033A/2100A n 0.78 Electrons 
DESCRIPTION 2033A/2100A n 0.73 Photons 
These devices are 6-chip photodiode arrays Maximum Spectral Sensitivity Tolerance AS +10 % 
fabricated in planar technology with low Short Circuit Current (E-=0.5 mW/cm?) 
reverse current. The N-Si material used results 2033A/2100A hc 7.5 pA 
in a positive front and negative back contact. 2033AF/2 100AF lk 7 pA 
These photodetectors are suitable for diode Open-Circuit Voltage (Ee=0.5 mW/cm?)  V, 390 (2320) mV 
operation (with reverse voltage) as well as for Rise and Fall Time, Photocurrent 
photo-element operation. (RL=1 kQ, Va=10 V, 4=850 nm, 
Ip=50 pA) tr, te 1 ns 


The package consists of a PC board with 


solder lugs and an eposxy seal. See drawing Fotward Voltage (p= 100 mA, E=0) VF v 
for cathode mark Capacitance, Chip 
(Va=0 V, f=1 MHz, E=0) Co 130 pF 
Maximum Ratings Temperature Coefficient, V.. TCy -2.6 mV/K 
. Temperature Coefficient, |x TC, 0.18 SK 
eet ee Noise Equivalent Power (Vp=10 V) NEP 3.0x10°14 W 
op: 'ste ; VHz 
naa ane . aaa Freese Detection Limit (Va=10 V, 4=850 nm) P 
name ee emer nar etoes ss 2033A/2100A ie ig 5.3 x10 emeyt 1Z 
Reverse Voltage (V_) Seen e eee e eee eneneeeeteneeeeeees 20 2033AF/2100AF Dt 5.0 x1012 W 


Power Dissipation (Por) Ta=25°C ..... 150 mW 


Directional characteristics Sa-,=f(p) 





KOM2033A/2100A/2033AF/2100AF 


Relative spectal sensitivity Relative spectal sensitivity Photocurrent |,=f(E,), V,=5 V 
Srel=f(I) Srel=f(|) Open circuit voltage, Vi=t(E.) 
KOM 2033A/2100A KOM 2033AF/2100AF 
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SIEMENS | | KOM 2033 B 
a DAYLIGHT FILTER KOM 2033 BF 

| | KOM 2100 B 

DAYLIGHT FILTER KOM 2100 BF 


6-CHIP SILICON PHOTODIODE ARRAY 
LOW DARK CURRENT 


Package Dimensions in mm 


KOM 2033 B/BF 
Frame 


Schematic 
~ Ato—Dfbokt | 
A20—D\2-ok2- 
A30—D—-ok3 
A4o—Dpf4-ok4 
A5o—D}2-oks 
A6o—&-ok6 


Spacing 
Spacing 


KOM 2100 B/BF 
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FEATURES 
® Silicon Photodiode in Planar Technology 
* N-Si Material 


Anode, Front Contact 
Cathode, Back Contact 


High Reliability 

No Testable Degradation 

Short Switching Time 

Low Capacitance 

High Spectral Sensitivity 

Wide Temperature Range 

Visible Light and Near Infrared Range 
Usage (A Version) 

© Daylight Filter (AF Version) 

¢ Package: PC Board with Solder Lugs, 
with Clear or Black Epoxy Seal 

KOM 2100 B/BF : Suitable for SMD 


¢ Application: Shaft Encoders, Position 
Detection 


DESCRIPTION 


These devices are 6-chip photodiode arrays 
fabricated in planar technology with low 
reverse current. The N-Si material used results 
in a positive front and negative back contact. 
These photodetectors are suitable for diode 
operation (with reverse voltage) as well as for 
photo-element operation. 


The package consists of a PC board with 
solder lugs and a clear epoxy seal. See 
drawing for cathode marking. 


Maximum Ratings 


Operating/Storage Temperature 
Range (Top. Tst¢) 


2033 B/2100 B ou. ceeees —40 to +80°C 
2033 BF/2100 BF uu... ee -40 to +125°C 
Reverse Voltage (Va) 0... eeceeccsceceeseeeneeee 20 V 


Power Dissipation (Prot) Ta=25°C ..... 150 mW 


Characteristics, Single Segment (T,=25°C, A=950 nm) 


Parameter Symbol Value 
Spectral Sensitivity 

(Va=5 V, Ee=0.5 mW/cm?) 

2033B/2100B S 9 (27) 

2033BF/2 100BF S) 8.5 (26.6) 
Maximum Sensitivity Wavelength Asmax 870 
Sensitivity, Spectral Range 

(S=10%, Smax) 

2033B/2100B vy 400 -1100 

2033BF/2100BF A 730 -1100 
Radiant Sensitive Area A 2.5 
Radiant Sensitive Area Dimension LxWw 1x2.5 
Chip Surface to Seal Surface Distance H 0.406 
Half Angle 0) +60 
Dark Current (Va=10 V) Ip 1 ($10) 
Spectral Sensitivity (A=850 nm) 

2033B/2100B SA 0.68 

2033BF/2100BF SA 0.64 
Quantum Yield 

2033B/2100B n 0.9 

2033B/2100B 0.85 
Maximum Spectral Sensitivity Tolerance AS +10 
Short Circuit Current (Eg=0.5 mW/cm?) 

2033B/2100B lk 8.5 

2033BF/2100BF lk 8 
Open-Circuit Voltage (Eg=0.5 mW/cm?)  V, 320 (2250) 
Rise and Fall Time, Photocurrent 

(R_=50 kQ, Va=10 V, A=850 nm, 

|p=800 pA) tr, te 13 
Forward Voltage (I-=100 mA, E=0) Ve 1.2 
Capacitance, Chip 

(Va=0 V, f=1 MHz, E=0) Co 25 
Temperature Coefficient, V,_ TCy -2.6 
Temperature Coefficient, Ix TC, 0.18 
Noise Equivalent Power (Vp=10 V) 

2033B/2100B NEP 2.6x10°14 

2033BF/2 100BF NEP 2.8x10°14 
Detection Limit (Va=10 V, A=850 nm) 

2033B/2100B D* 6.1 x10! 

2033BF/2100BF D* 5.7 x1012 


Directional characteristics Spe, =f(¢) 
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Unit 


pA 


nm 


nm 
nm 
mm? 
mm 
mm 
Deg. 
pA 


AW 
AW 


Electrons 
Photons 
% 


pA 
pA 
mV 


Photediodes 





100° = 120° 


KOM2033B/2 100B/2033BF/2100BF 





Relative spectal sensitivity 
Srel=f(l) 
KOM 2033B/2100B 


Relative spectal sensitivity 
Srel=f(l) 
KOM 2033BF/2100BF 
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Power dissipation Power dissipation 

Pror=t(T,) Pror=t(Ta) 
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Capacitance, C=f(V,.), f=1 MHz, E=0 
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Photocurrent, |,=f(E,), V,=5 V 
Open circuit voltage, V,=f(E,) 
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Dark current, |,=f(V,), E=0 ; 
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SIEMENS 


FEATURES 
® Silicon Photodiode in Planar Technology 
¢ N-Si Material 


Anode, Front Contact 
Cathode, Back Contact 


High Reliability 

* Low Noise 

Detector for Low Luminance 
® No Testable Degradation 

© High Spectral Sensitivity 

*® Wide Temperature Range 


Visible Light and Near Infrared Range 
Usage 


Package: PC Board with Pin Connectors, 
with Clear Epoxy Seal, Lead Spacing 
2.54 mm, 


Applications 

— Scanning Arrays 

— Edge Detection 

-~ Path and Corner Scanning 
-.Position Detection 

— Measurement and Control 


DESCRIPTION 

The KOM 2045 is an 8-chip photodiode linear 
array fabricated in planar technology with low 
reverse current. The N-Si material used results 
in a positive front and negative back contact. 
These photodetectors are suitable for diode 
operation (with reverse voltage) as well as for 
photo-element operation. 


The package consists of a PC board with pin 
connectors, with clear epoxy seal, 2.54 mm 
lead spacing. See drawing for cathode 
marking. 


Maximum Ratings 


Operating and Storage Temperature 

Range (Top, Totg) w-ecccssscceeeeeee -40 + 80°C 
Reverse Voltage (Vp) .....cccccscssettetsecreees 10V 
Power Dissipation (Pro7) Ta=25°C ..... 150 mW 


KOM 2045 


8-CHIP SILICON PHOTODIODE ARRAY 
VERY LOW DARK CURRENT 


Package Dimensions inmm popoard Frame Chip 


Transparent 
Coating 
RASAXO 


————, ds 
OOS AAAGA 


2.54 —>||-— 8.45 +.10 
Spacing 


Light sensitive area 


Schematic 


2 4 6 8 10 
93050709 
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Characteristics, Single Segment (T,=25°C, std. light A, T=2856 K) 


Parameter Symbol Value Unit 
Spectral Sensitivity (Vp=5 V) cS 17 (212) nAlix 
Maximum Sensitivity Wavelength Agmax 850 nm 
Sensitivity, Spectral Range , 

(S=10%, Sprax) x 400-1100 nm 
Radiant Sensitive Area. A 2.6 mm? 
Radiant Sensitive Area Dimension Lxw 1.3x2 mm 
Chip Surface to Seal Surface Distance H 0.6 mm 
Half Angle @ +60 Deg. 
Dark Current (Vp=1 V) lp 5 ($30) pA 
Spectral Sensitivity (A=850 nm) Sr 0.55 AW 
Quantum Yield n 0.80 Electrons 

Photons 
Maximum Spectral Sensitivity Tolerance AS +5 % 
Short Circuit Current (Ey=1000 Ix) Ik 16 pA 
Open-Circuit Voltage (Ey=1000 Ix) Ve 450 (2380) mV 


Rise and Fall Time, Photocurrent 
(R.=1 kQ, VpR=5 V, A=850 nm, 


Ip=50 pA) tr, te 1.5 pts 
Forward Voltage (I-=100 mA, E=0) Ve 1.3 V 
Capacitance (Vp=0 V, f=1 MHz, E=0) Co 235 pF 
Temperature Coefficient, V, TCy -2.6 mV/K 
Temperature Coefficient, I TC, 0.18 %IK 
Noise Equivalent Power 

(V_=10 V, A=850 nm) NEP 23x10 WW 

VHz 
Detection Limit (Vg=10 V,A=850nm) ——D* 7.0x103 — emevHz 
Ww 
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Relative spectal sensitivity 
Srel=f(l) 
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Directional characteristics 
S,eo=f() 


Photocurrent, |,=f(E,), V,=5 V 
Open circuit voltage, V,=f(Ey) 
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Power dissipation 
Pror=f(Ta) 
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Dark current, |,=f(T,), V,=1 V, E=0 
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KOM2045 


SIEMENS 


FEATURES 
© Siticon Photodiode in Planar Technology 
© N-Si Material 
Anode, Front Contact 
Cathode, Back Contact 
© High Reliability 
* High Packing Density 
© Low Noise 
® No Testable Degradation 
¢ Short Switching Time 
© Low Capacitance 
® High Spectral Sensitivity — 
* Wide Temperature Range 


® Visible Light and Near infrared Range 
Usage 


© Package: Lead Frame, Transparent Epoxy 
Resin, Solder Tabs, Lead Spacing 
7.62 mm 


© Cathode Marking: Solder Tab Projection 
® Applications 

~- Scanning Arrays 

— Edge Detection 

~ Path and Corner Scanning 

- Position Detection 

— Measurement and Control 


DESCRIPTION 


The KOM 2057 L is a 3-chip photodiode array 
fabricated in planar techniogy. Rugged 
construction and large area photodiode chips 
result in a general purpose postion detector. 


Maximum Ratings 
Operating/Storage Temperature 


Range (Top, Tsta) Widens eeashexaye gies ~40 + 80°C 
Soldering Temperature, 

2mm from case bottom, t<3s ........... 230°C 
Reverse Voltage (Vp) .......ccccseccssceereeeeees 32V 


Power Dissipation (Pyo7) Ta=25°C ..... 150 mW 


Package Dimensions in mm 


Spacing 


Schematic 
1234567 8 
° ° fe) 


KOM 2057 L 


3-CHIP SILICON PHOTODIODE ARRAY 
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Characteristics, Single Segment (T,=25°C, std. light A, T= 2856 K) 


Parameter 
Spectral Sensitivity 
(Vp_=5 V, standard light A) 
Maximum Sensitivity Wavelength 
Sensitivity, Spectral Range 
(S=10%, Smax) 
Radiant Sensitive Area 
Radiant Sensitive Area Dimension 


Chip Surface to Seal Surface Distance 


Half Angle 

Dark Current (Vp=10 V) 
Spectral Sensitivity (A=850 nm) 
Quantum Yield 


Maximum Spectral Sensitivity Tolerance 


Short Circuit Current (Ey=1000 Ix) 

Open-Circuit Voltage (Ey=1000 Ix) 

Rise and Fall Time, Photocurrent 
(R,=50 kQ, Va=10 V, A=850 nm, 
lp=800 pA) 

Forward Voltage (le=100 mA, E=0) 


Capacitance (Vp=0 V, f=1 MHz, E=0) 


Temperature Coefficient, V 

Temperature Coefficient, |x 

Noise Equivalent Power 
(Vp=10 V, A=850 nm) 


Detection Limit (Va=10 V, A=850 nm) 


Symbol 


S 
Agmax 


ta, te 
Ve 
Co 
TCy 
TC, 


NEP 


Value 


80(250) 
880 


400 -1100 
7 
2.65x2.65 
0.4-0.6 
+60 

2 ($30) 
0.62 

0.90 


+10 


80 
365 (2300) 


4.1x10°14 


6.6 x10! 


Unit 


nA/ix 


am 


nm 
mm? 

mm 

mm 

Deg. 

nA 

AW 
Electrons 
Photons 
% 

pA 


mV 


Photodiodes 





ns 


pF 
mvV/K 
%/K 


VHz 
cemevHz 


Relative spectal sensitivity Photocurrent, |,=f(E,), V,=5 V 











Srel=f(!) Open circuit voltage, V,=f(Ey) 
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Dark current, I,=f(V,), E=0 
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Capacitance, C=f(V,), f=1 MHz, E=0 





Power dissipation 
Pror=f(Ta) 
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SIEMENS 


FEATURES 

© Silicon Photodiode in Planar Technology 

¢ N-Si Material 

Anode, Front Contact 

Cathode, Back Contact 

High Reliability 

Low Noise 

Detector for Low Luminance 

No Testable Degradation 

High Spectral Sensitivity 

Wide Temperature Range 

® Visible Light and Near Infrared Range 

Usage 

Chip in Center of PC Board 

© Package: Pin-Grid Array with Pin 
Conneciors, Lead Spacing 
2.54 mm, Clear Epoxy Seal 


® Applications 
~ Circular Coordinate Recognition 
— Angle Increment Detector, 5.625° 

Resolution 


~ Surface Control of Ring Shaped Areas 
(Bottle Necks) 


— Measurement and Control 


DESCRIPTION 


The KOM 2059 is a 64-element circular array 
fabricated in planar technology with low 
reverse current. The N-Si material used results 
in a positive front and negative back contact. 
These photodetectors are suitable for diode 
operation (with reverse voltage) as well as for 
photo-element operation. 


The package consists of PIN-GRID array with 
pin connectors” 2.54 mm lead spacing, with 
clear epoxy seal. The cathode is pin 65 and 
marked K (see outline drawing.) 


Note: 
1. Socket: Pin grid array socket UX-1111-084-GH- 


Maximum Ratings 


Operating/Storage Temperature 

Range (Top, Tog) ...cseeeceeceereetees ~40 + 80°C 
Reverse Voltage (Vp) ......ccescesssceteeesteeeeees 5V 
Power Dissipation (Pro7) T,a=25°C ......... 2mwW 


Package Dimensions in mm 
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KOM 2059 


64-ELEMENT SILICON CIRCULAR ARRAY 
VERY LOW DARK CURRENT 





Light sensitive 
area per individual 


element 
0.11 x 0.1mm 


Schematic 





Characteristics, Single Segment (T,=25°C, std. light A, T=2856 K) 


Parameter 
Spectral Sensitivity 
(Vp=5 V, standard light A) 
Maximum Sensitivity Wavelength 
Sensitivity, Spectral Range 
(S=10%, Smax) 
Radiant Sensitive Area 
Angular Increment 


Chip Surface to Seal Surface Distance 


Half Angle 

Dark Current (Vp=5 V) 

Spectral Sensitivity (A=850 nm) 
Quantum Yield 


Maximum Spectral Sensitivity Tolerance 


Short Circuit Current (Ey=1000 |x) 

Open-Circuit Voltage (Ey=1000 Ix) 

Rise and Fall Time, Photocurrent 
(RL=1 kQ, Vp=5 V, A=850 nm, 
|p=20 pA) 

Forward Voltage (I-=100 mA, E=0) 


Capacitance (Vp=0 V, f=1 MHz, E=0) 


Temperature Coefficient, V. 

Temperature Coefficient, |, 

Noise Equivalent Power 
(Va=6 V, A=850 nm) 


Detection Limit (VR=5 V, A=850 nm) 


Symbol 


s 


Asmax 
Xr 
A 


H 


@ 
lp 
SA 
nN 


AS 


Ik 
VL 


tate 
Ve 
Co 
TCy 
TC, 


NEP 


D* 


Value 


2.5 (21.8) 
850 


400 —1100 
0.11 
5.625 

0.6 

+60 

15 (<150) 
0.35 

0.5 


+5 
28 
425 (2380) 


5 
0.9 
23 
~2.6 
0.18 


6.3x10°15 


5.3 x10!2 


Unit 


nA/ix 
nm 


ao) 
> 
Photodiodes 


Electrons 
Photons 
% 

pA 

mV 





us 
V 

pF 
mV/K 
IK 


W 

VHz 

cmevHz 
W 


Relative spectal sensitivity Photocurrent, |,=f(E,), V,=5 V Capacitance 
Srel=f(!) Open circuit voltage, V,=f(Ey) C=f(V,), f=1 MHz, E=0 
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Directional characteristics 
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SIEMENS 


Package Dimensions in mm 


Frame 


PC board 


Chip 


Coating 














FEATURES 
¢ Silicon Photodiode in Planar Technology 
© N-Si Material 


Anode, Front Contact 
Cathode, Back Contact 


High Reliability 

* Low Noise 

No Testable Degradation 
Short Switching Time 

* Low Capacitance 

High Spectral Sensitivity 
*® Wide Temperature Range 


Visible Light and Near Infrared Range 
Usage 


Package: PC Board with Solder Lugs, 
with Clear Epoxy Seal 


Applications 

— Edge Detection 

- Position Detection 

— Measurement and Control 


Maximum Ratings 


Operating and Storage Temperature 

Range (Top, Tsta) ee eeeeeeevecneenreeens -40 + 80°C 
Reverse Voltage (Vp) ....ececesseseseesteetes 32 V 
Power Dissipation (Pryor) Ta=25°C ..... 150 MW 





KOM 2084 


4-CHIP SILICON PIN PHOTODIODE ARRAY 


Schematic 


K 





Characteristics, Single Segment (T,=25°C, std. light A, T=2856 K) 


Parameter 
Spectral Sensitivity 
(Vp_=5 V, standard light A) 
Maximum Sensitivity Wavelength 
Sensitivity, Spectral Range 
(S=10%, Sirax) 
Radiant Sensitive Area 
Radiant Sensitive Area Dimension 
Chip Surface to Seal Surface Distance 
Half Angle 
Dark Current (Vp=10 V) 
Spectral Sensitivity (A=850 nm) 
Quantum Yield 


Maximum Spectral Sensitivity Tolerance 
Short Circuit Current (Ey=1000 Ix) 
Open-Circuit Voltage (Ey=1000 |x) 
Rise and Fail Time, Photocurrent 

(Va=5 V, A=850 nm) 

(R,=50 kQ, lp=800 yA) 

(Ry =1 kQ, Ip=150 pA) 
Forward Voltage (l-=100 mA, E=0) 
Capacitance (Vp=0 V, f=1 MHz, E=0) 
Temperature Coefficient, V, 
Temperature Coefficient, |; 
Noise Equivalent Power 

(VR=10 V, A=850 nm) 


Detection Limit (Vp=10 V, 4=850 nm) 
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Symbol 


S 


Agmax 


Value 


80(250) 
880 


400 ~1100 
vi 
2.65x2.65 
0.4-06 
+60 

2 ($30) 
0.62 

0.9 


+10 


75 
365 (2310) 


4.1x10°14 


6.6 x10!8 


Unit 


nAjlx 
nm 


nm 
mm? 

mm 

mm 

Deg. 

nA 

AWW 
Electrons 
Photons 
% 

HA 

mV 


Photodiodes 





ns 
ns 


mvV/K 
%/K 


VHz 
emeyHz 


Relative spectal sensitivity Photocurrent, |,=f(E,), V,=5 V 
Srel=f(l) Open circuit voltage, V,=f(Ey) 
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SIEMENS 


Package Dimensions in mm 


PC board 


Transparent 


Chip Coating 








FEATURES 

* Silicon Photodiode in Planar Technology 
© N-Si Material 

Anode, Front Contact 
Cathode, Back Contact 
High Reliability 

* Low Noise 

No Testable Degradation 
Short Switching Time 
Low Capacitance 

© High Spectral Sensitivity 
Wide Temperature Range 


Visible Light and Near Infrared Range 
Usage 


Package: PC Board with Solder Lugs, 
with Clear Epoxy Seal 


* Applications 
~ Edge Detection 
— Position Detection 
— Measurement and Control 


Maximum Ratings 


Operating/Storage Temperature 

Range (Top, Tstg) 
Reverse Voltage (Vp) ....-.cccceccseseseseee 20 V 
Power Dissipation (Pyo7) Ta=25°C ..... 150 mW 








KOM 2085 


4-CHIP SILICON PIN PHOTODIODE ARRAY 


Schematic 


K 





Characteristics, Single Segment (T,=25°C, std. light A, T=2856 K) 


Parameter 
Spectral Sensitivity 
(Vp=5 V, standard light A) 
Maximum Sensitivity Wavelength 
Sensitivity, Spectral Range 
(S=10%, Smax) 
Radiant Sensitive Area 
Radiant Sensitive Area Dimension 
Chip Surface to Seal Surface Distance 
Half Angle 
Dark Current (Va=10 V) 


Spectral Sensitivity (A=850 nm) 
Quantum Yield 


Maximum Spectral Sensitivity Tolerance 
Short Circuit Current (Ey=1000 Ix) 
Open-Circuit Voltage (Ey=1000 Ix) 
Rise and Fall Time, Photocurrent 

(Va=5 V, A=850 nm) 

(R,=50 kQ, lp=800 pA) 

(R=1 kQ, Ip=150 pA) 
Forward Voltage (lr=100 mA, E=0) 
Capacitance (Vp=0 V, f=1 MHz, E=0) 
Temperature Coefficient, Vi 
Temperature Coefficient, | 
Noise Equivalent Power 

(V_=10 V, A=850 nm) 


Detection Limit (Va=10 V, A=850 nm) 
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Symbol 


S 


Asmax 


Value 


180(2100) 
920 


400 -1100 
20 
4.47x4.47 
0.4-0.6 
+60 

10 (<100) 


0.60 
0.86 


+10 
170 
365 (2310) 


25 
500 
1.3 
140 
~2.6 
0.15 


9.4x10°14 


4.7x1012 


Unit 


nA/ix 
nm 


Photodiodes 


Photons 
% 

pA 

mV 





ns 
ns 

V 

pF 
mvV/K 
%/K 


W 

VHz 

cmevHz 
W 


Relative spectal sensitivity Photocurrent, |,=f(E,), V,=5 V 
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KOM2085 
8-56 


SIEMENS 





FEATURES 

High Blue Sensitivity 

High Reliability 

Low Reverse Voltage 

Low Noise 

Transparent Plastic Package 
Short Switching Time 

Very Low Dark Current 
Wide Temperature Range 


DESCRIPTION 


The SFH 100 silicon planar photodiode is 
suitable for universal applications, particu- 
larly with small reverse voltage (approxi- 
mately 0.1 V) for detecting very limited light 
levels. 


The component comes in a transparent 
plastic package with solder tabs spaced at 
0.500" (12.7 mm). 


Switching Applications 


R 
aa 


ao 
rs a 


Use operational amplifier with smail input current. 


SFH 100 


SILICON PHOTODIODE 
HIGH BLUE SENSITIVITY 


Package Dimensions in Inches (mm) 


523 (13.3) 
499 (12.7) 


452 (11.5) 


028 (.7) 444 (11.3) 


call ; ! ‘ 
——+F 
JIL ov (.35) seaghs 031 (.8) 


008 (.20) 028 (.7) 


Cathode — Radiant sensitive area 
.334 x .098 (8.5 x 2.5) 





Maximum Ratings 


Operating and Storage Temperature Range (Top, Tot) --seeererce ~40° to +80°C 
Soldering Temperature (22 mm from case bottom) (Ts) t$3.$ vo. ee 230°C 
Reverse Voltage (Va)ie.i ata win. aicte enh aoten peer ainae eee 7V 
Power Dissipation (Prot) Ta=25°C ooo. ee eccceeeserseeeeneeeeesunserstseesneerateaes 100 mW 


Characteristics (T,=25°C) 


Parameter Symbol Value Unit 
Photosensitivity 

(Vpa=5 V, Standard Light A, T=2856 K) S 175 nA/ix 
Maximum Photosensitivity Wavelength = Agmax 850 nm 
Photosensitivity Spectral Range 

(S=10% of Syyax) x 350 to 1100 nm 
Radiant Sensitive Area A 21.2 mm? 
Radiant Sensitive Area Dimensions LxW 8.5x 2.5 mm 
Distance, Chip Surface to Case Surface  H 0.5 mm 
Half Angle ca) +60 Deg. 
Dark Current (Va=10 V) le 0.4(<10) nA 
Spectral Sensitivity (A=400 nm) Sy 0.2 AW 

electrons 

Quantum Yield (A=400 nm) n 0.62 photon 
Open Circuit Voltage (Ey=1000 Ix) (1) Vo 430 mV 
Short Circuit Current 

(Ee=0.5 mW/cm2, A=400 nm)) Isc 21(215) pA 


Rise and Fall Time of Photocurrent 

(R_=1 KQ, Va=5 V, A=850 nm, 

{p=200 pA) tr, te 1.8 HS 
Forward Voltage 


(le=100 mA, Eg=0, Ta=25°C) Ve 1.3 V 
Capacitance (V_=0 V, f=1 MHz, Ey=0 Ix) Cg 1000 pF 
Temperature Coefficient Vo TCy -2.6 mvV/K 
Temperature Coefficient Igc¢ TC, 0.2 IK 
Noise Equivalent Power 

(Vp=1 V, A=400 nm) NEP 5.7 x 10-14 WAHz 
Detection Limit 

(Va=1 V, A=400 nm) D* 8.1 x 1013 cmeVHz/W 


Note 
1. Illuminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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Photodiodes 





Relative spectral sensitivity Sp_-_=f(A) 
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Directional characteristic Spe, =f(¢) 


Photocurrent Ip=f(Ey), Va=5 V 
Open circuit voltage Vo=f(Ey) 
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SFH 100 


SIEMENS 





FEATURES 


* Very Large Zero Crossover 
© High Reliability 

® 0.2" (5.08 mm) Lead Spacing 
* Low Noise 

® Transparent Plastic Package 
® Short Switching Time 


DESCRIPTION 


The SFH 200 silicon planar photodiode, 
developed as a receiver for low light levels, 
is suitable for applications such as exposure 
meters. Key features of this photodiode 
include large zero point divisions and high 
open circuit voltage with low light levels. 


The component comes in a transparent 
plastic package with solder tabs at 0.2" 
(5.08 mm) lead spacing. The cathode is 
marked by a tab on the solder lead. 


SFH 200 


SILICON PHOTODIODE 


Package Dimensions in Inches (mm) 


024 (.6) 


024 (.6) 031 
016 (.4) 


047 (1.2) | Los (8) 
n 028 (.7) | l ‘024 (6) 
054 (1.3) 020 (.5) 


.012 (.3) 


Cathode Radiant sensitive area 


Maximum Ratings 


.090 (2.3) 
.079 (2.0) 
Cathode 


(8) 


.024 (.6) 


212 (5.4) 
~<— 193 (4.9) 
177 (4.5) 
169 (4.3) 


Chip position 
.024 (.6) 
016 (.4) 


.086 (2.2) 


Ls places 


.014 (.35) 


.138 (3.5) 
.118 (3.0) 


.200 (5.08) lead spacing 





Operating and Storage Temperature Range (Top, TsTq) ... ieee -40° to +80°C 
Soldering Temperature (22 mm from case bottom) (Tg) t$3 S$... eee 230°C 
Reverse Voltage (Vea): .cvevecencecteccd faccpeiiscecedccacosgiavaceneeseestcciovilocteosetpivdievariveds creas 7V 
Power Dissipation (Prot) Ta=25°C oo. cece erences reece sere cereeass 100 mw 


Characteristics (T,=25°C) 


Ve=1 V, A=850 nm 
Now ) 


Parameter Symbol Value Unit 
Photosensitivity 

(Va=5 V, Standard Light A, T=2856 K)  S 20(214) nA/ix 
Maximum Photosensitivity Wavelength  Agmax 800 nm 
Photosensitivity Spectral Range 

(S=10% of Sax) r 350 to 1100 nm 
Radiant Sensitive Area A 2 mm? 
Radiant Sensitive Area Dimensions LxW 1x2 mm 
Distance, Chip Surface to Case Surface H 0.5 mm 
Half Angle ci) +60 Deg. 
Dark Current (V_=1 V) Ip 5($40) . pA 
Spectral Sensitivity (A=850 nm) Sy 0.5 AW 
Zero Crossing (Eg=0) So $0.4 pA/mvV 

electrons 

Quantum Yield (A=850 nm) n 0.73 photon 
Open Circuit Voltage (Ey=1000 Ix) (1) Vo 450(2380) mV 
Short Circuit Current (Ey=1000 Ix) (1) Isc 20 pA 
Rise and Fall Time of Photocurrent 

(R, =1 KQ, Vp=5 V, A=850 nm, 

Ip=20 pA) tr, te 1.5 us 
Forward Voltage 

(Ip=80 mA, E-=0) Ve 1.3 V 
Capacitance (V,_=0 V, f=1 MHz, Ey=0 Ix) Co 180 pF 
Temperature Coefficient Vo TCy -2.6 mvV/K 
Temperature Coefficient Igo TC, 0.2 %/IK 
Noise Equivalent Power ; 

(V_=1 V, A=850 nm) NEP 2.5 x 10-15 WNHz 
Detection Limit 

D* 5.6 x 1013 cmeVHz/W 


1. Iluminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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Photodiodes 





Relative spectral sensitivity S.-, =f(A) 
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Power dissipation P7o7=f(T,) 
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SFH 200 


SIEMENS 


Package Dimensions in Inches (mm) 


1.336 (34) 


100 | goay. 
(254) | o1ec. (4.1) 
S| (3.7) 
200 (6.1) 4-UF 145 

185 (4.7) 


.157 (4) 
Photosensitive 
area 


Surface not flat 
020 (5) 271 (6.9) 


‘012 a ; “1248 (6.3) 


SFH 205 


FEATURES 

* Built-in Daylight Filter 

® High Reliability 

* 0.1" (2.54 mm) Lead Spacing 

* Low Noise 

* Black Plastic Encapsulated Package 
* Suitable for IR Sound Transmission 


DESCRIPTION 


The SFH 205 silicon planar PIN photodiode 
is housed in a transparent plastic package 
that serves as both a filter and a window for 
infrared emission. Its terminals are solder 
tabs at 0.1° (2.54 mm) lead spacing. The 
cathode marking is stamped at the package 
edge. 


Key features include low junction capaci- 
tance, high cut-off frequency, short switch- 
ing times, and an excellent signal/noise 
ratio, even at low light levels. 


This versatile photodetector can be used as 
either a diode or as a voltaic cell. Applica- 
tions include IR sound transmission and 
remote control. 


SFH 205 
SFH 205Q2 
SFH 206 


SILICON PHOTODIODE 
DAYLIGHT FILTER 


.130 (3.3) 


1.336 (34 
ser 100, 024 (6) oe aeniae) R -096 (2.6) 
‘161 (2.54) 016 (.4) Cathode 100 | .024 (.6) R .094 (2.4) 
Se (2.54) | -016 (.4) oe \ Photosensitive 


187 (4) +4 os1¢8)] | | | 187 (4) 
912 (23.2) 8 016 (.4) | 149 (3.8) 
845 (21.5) 047 (1. .157 (4) Cathode 





Surface not flat 


Surface not flat 271 (6.9) 


271 (6.9) 020(.5) NS ; 
pate \I T .248 (63) 012 (.3) \ "248 (6.3) 


SFH 205Q2 SFH 206 





Maximum Ratings 


Operating and Storage Temperature Range (Top, Tgtg) ..eeeeeee -40° to +80°C 
Soldering Temperature (22 mm from case bottom) (Ts) t$3$ .... ee 230°C 
Reverse: Voltage:(Va): tise cvcccres lenses sutevirescaesasdhcucsssrrsaceage doattadond eusearediinaearers 32V 
Power Dissipation (Prot) Ta=25°C oie ce scence ec ecsnssnasseeerneneeenaenes 150 mW 


Characteristics (T,=25°C) 


Parameter 
Photosensitivity 

(Va=5 V, A=950 nm, Ee=0.5 mW/em?2) S$ 26(215) pA 
Maximum Photosensitivity Wavelength Asma 950 nm 
Photosensitivity Spectral Range 


Symbol Value Unit 


(S=10% of Sax) r 800 to 1100 nm 
Radiant Sensitive Area A 7.00 mm? 
Radiant Sensitive Area Dimensions LxW 2.65 x 2.65 mm 
Distance, Chip Surface to Case Surface H 2.3to25 mm 
Half Angle 0) +60 Deg. 
Dark Current (Vp=10 V) lp 2(<30) nA 
Spectral Sensitivity (A=950 nm) S. 0.59 AW 

electrons 
Quantum Yield (A=950 nm) n 0.77 photon 
Open Circuit Voltage 

(A=950 nm, E-=0.5 mW/cm2) Vo 330(2250) mV 
Short Circuit Current 

(A=950 nm, Ee=0.5 mW/cm?) Isc 25 pA 


Rise and Fall Time of Photocurrent 
(R_=50 Q, Va=5 V, A=850 nm, 


lp=800 }tA) ta, te 20 ns 
Forward Voltage 

(lp=100 mA, Ee=0) Ve 1.3 V 
Capacitance (V_=0 V, f=1 MHz, Ey=0 Ix) Cp 72 pF 
Temperature Coefficient Vo TCy -26 mV/K 
Temperature Coefficient Isc - TC, 0.18 %/K 
Noise Equivalent Power (Vg=10 V) NEP 4.3 x 10-14 WANHz 


Detection Limit (V_=10 V) D* 6.2 x 1012 cmeVHz/W 
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Photodiodes 





Relative spectral sensitivity Sp_,=f(A) Photocurrent lp=f(E-) Va=5 V 
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Directional characteristic Sp, =f(¢) 
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Capacitance C=f(V,), f=1 MHz, E=0 
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Power dissipation Pro7=f(T,) 
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SFH 205/SFH 205Q2/SFH 206 


SIEMENS 





FEATURES 


® Colorless Transparent Plastic Package 
® Suitable for IR Sound Transmission 

® High Reliability 

© 0.1" (2.54 mm) Lead Spacing 

* Low Noise 


DESCRIPTION 


The SFH 206K silicon planar PIN photodiode 
is housed in a colorless transparent plastic 
package. Its terminals are solder tabs at 0.1" 
(2.54 mm) lead spacing. The cathode 
marking is stamped at the package edge. 


Key features include low junction capaci- 
tance, high cutoff frequency, short switching 
times, and an excellent signal/noise ratio, 
even at low light levels. 


This versatile photodetector can be used as 
either a diode or as a voltaic cell. Applica- 
tions include IR sound transmission and 
remote control. 


SFH 206K 
PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


1.336 (34) 
1.258 (32) 





161 .100 
(4.1) (2.54) | - 
(3.7) 
145 


071 (1.8) 
047 (1.2) 


Surface not flat eS) 
.020 (.5) . . 
.012 (.3) .248 (6.3) 





Maximum Ratings 


Operating and Storage Temperature Range (Top, Ts Tq) ..-vueencee -40° to +80°C 
Soldering Temperature (22 mm from case bottom) (Ts) t$3.$ ween 230°C 
Reverse-Voltage:(Va) secrete siciebere ut idtusiosienuin Haste unde hee Ot aeauanscanerens 32V 
Power Dissipation (Prot) Ta=25°C ooicecccccccccesecetenenseeeesneenesteseseeeeseenents 150 mW 


Characteristics (T,=25°C) 


Parameter Symbol Value Unit 
Photosensitivity 

(Vp=5 V, Standard Light A, T=2856 K) S 80(250) nA/|x 
Maximum Photosensitivity Wavelength Agmax 850 nm 
Photosensitivity Spectral Range 

(S=10% of Siyax) r 400 to 1100 nm 
Radiant Sensitive Area A 7.00 mm2 
Radiant Sensitive Area Dimensions LxW 2.65 x 2.65 mm 
Distance, Chip Surface to Case Surface H 1.2to 1.4 mm 
Half Angle 0) +60 Deg. 
Dark Current (Vp=10 V) Ip 2(<30) nA 
Spectral Sensitivity (A=850 nm) SA 0.62 AW 

electrons 

Quantum Yield (A=850 nm) n 0.9 photon 
Open Circuit Voltage (Ey=1000 Ix)(1) Vo 365(2310) mV 
Short Circuit Current (Ey=1000 Ix)() Isc 80 pA 


Rise and Fall Time of Photocurrent 
(R_=50 2, Vp=5 V, A=850 nm, 


lp=800 pA) tr, te 20 ns 
Forward Voltage (Ip=100 mA, E¢=0) Ve 1.3 V 
Capacitance (Vp=0 V, f=1 MHz, Ey=0 Ix) Co 72 pF 
Temperature Coefficient Vo TCy -26 mvV/K 
Temperature Coefficient I5c¢ TC, 0.18 %IK 
Noise Equivalent Power 

(Vp=10 V, A=850 nm) NEP 4.2 x 10-14 WAHz 
Detection Limit 

(Va=10 V, A=850 nm) D* 6.3 x 1012 cmeVHz/W 

Note 


1. Ituminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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Photodiodes 





Relative spectral sensitivity Spe, =f(A) 
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Photocurrent |p=f(E_) 

Open circuit voltage Vo=f(E_) 
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Capacitance C=f(V,), f=1 MHz, E=0 
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Power dissipation Pto7=f(Ta) 
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SFH 206K 


SIEMENS SFH 207A 


SILICON PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


.904 (23.0) 

















079 (2.0) 
-865 (22.0) .055 (1.4) 
110 (2.8) .307 (7.8) 
.035 (.9) 
.086 (2.2) .291 (7.4) 028 (.7) 
| - PC 
.609 (15.5) 
399 Board 
pie (10.16) i 
@.043 (1.1) 
@.035 (.9 
@.102 (2.6) (9) Radiant sensitive area 
9.086 (2.2) .216(5.5) 381 x .381 (9.69 x 9.69) 
.177 (4.5) 
FEATURES 
© Package: Chip on PC Board, Fully Maximum Ratings 
Encapsulated F 
© High Reliabilit Operating and Storage Temperature Range (Top, Tgtq) «+e -~40° to +80°C 
ign Rellabiity Soldering Temperature (2 mm from case bottom) (Ts) t$3 8... eee 230°C 
© No Testable Degradation RBVErse Village (Ve lus rote grieuecuttnacte singin eae anne Gack 15V 
® Low Noise Power Dissipation (Proz) Ta=25°C oo. cence neeeiss snes seeceeeees 100 mw 
® High Cutoff Frequency 
* High Open Circuit Voltage at Voltaic Characteristics (T,=25°C) 
Cell Operation a : Sorte vai i 
. arameter m a 
® Short Switching Time peices) a ue " 
© Low Capacitance (Va=5 V, Standard Light A, T=2856 K) S$ 850(2750) nAlix 
® High Spectral Sensitivity Maximum Photosensitivity Wavelength Agmax 850 nm 
® Wide Temperature Range i ease toa Spectral Range : een 
® Usage: Visible and Near Infrared Range Bhs ee A = 9 ae 
° Good Linearity Radiant Sensitive Area Dimensions LxW 9.69 x 9.69 mm x mm 
Distance, Chip Surface to Case Surface H 0.5 to 0.7 mm 
Half Angle 0) +60 Deg. g 
DESCRIPTION Dark Current (Va=10 V, E=0) I; 30(<200) nA 3 
The SFH 207A silicon planar PIN photodiode Spectral Photosensitivity (A=850 nm) Sa 0.6 AM 3 
provides positive front and negative back electrons a 
contact. This photodetector can be used as Quantum Yield (A=850 nm) n 0.88 photon 
either a diode, with reverse voltage, or as a Open Circuit Voltage (Ey=1000 Ix)() Vo 370(2300) mV 
voltaic cell. Short Circuit Current (Ey=1000 Ix) Isc 810 HA 
Bas : F ; : Rise and Fall Time of Photocurrent 
Applications include industrial electronics, (R, =50 Q, Va=15 V, 4=850 nm 
measurement and control, and particle ce suf ai , 
detection pei) thy te a0 ie 
, Forward Voltage (i-=100 mA, E=0) Ve 1.2 Vv 
Capacitance (Vp=0 V, f=1 MHz, E=0) Co 950 pF 
Temperature Coefficient Vo 
(Standard Light A) TCy -2.6 mV/K 
Temperature Coefficient Igc¢ 
(Standard Light A) TC, 0.2 WK 
Noise Equivalent Power 
(Va=10 V, A=850 nm) NEP 1.63 x 10-13 WANHz 
Detection Limit (Va=10 V, A=850 nm) D* 5.94 x 1012 cmeVHz/W 
Note 


1. luminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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’ Relative spectral sensitivity S,-,=f(A) Photocurrent |p=f(Ey) 
oa Open circuit voltage Vo=f(Ey) 
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Directional characteristic Spe, =f() 
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SFH 207A 


SIEMENS 





FEATURES 


® Package: 18 A3 DIN 41870 (TO18), 
Glass Lens, Hermetically Sealed, 
Solider Tabs, Lead Spacing 0.1" 
(2.54 mm) 


High Reliability 

No Testable Degradation 

Low Noise 

Anode Marking: Tab at Package Bottom 


High Open Circuit Voltage as Voltaic 
Cells 


Short Switching Time 

High Packing Density 

High Spectral Sensitivity 

Wide Temperature Range 

Usage: Visible and Near Infrared Range 
Detector for Low Light Leveis 


DESCRIPTION 


The SFH 212 silicon planar PIN photodiode 
includes N-Si material, which provides 
positive front and negative back contact. 
This photodetector can be used as either a 
diode with reverse voltage or as a voltaic 
cell. 


Applications include exposure meters and 
automatic exposure timers. 


SFH 212 


SILICON PHOTODIODE 
VERY LOW DARK CURRENT 


Package Dimensions in Inches (mm) 


236 (6.0) 


.220 (5.6 
ie 187 (4.75) 


570 (14.5 
-492 (12.5) 


0.100 


(2.54) 


@ .018 (0.45) 


218 (5.53 


Chip Location "208 (5.3) Cathode 





Maximum Ratings 


Operating and Storage Temperature Range (Top, Ts1q) --.-..e.eeee —40° to +80°C 
Soldering Temperature (2 mm from case bottom) (Ts) t$3.$ wwe 230°C 
Reverse Voltage: (Vp). ::ssfiecresasccsen sued teen sclera ata anike ener ata Aten 7V 
Power Dissipation (Proq) Ta=25°C oo. eee cere ceitanetienerseees 200 mW 


Characteristics (T,=25°C) 


Parameter Symboi Value Unit 
Photosensitivity 

(Vp=5 V, Standard Light A, T=2856 K) S$ 25(220) nA/|x 
Maximum Photosensitivity Wavelength — Asgmax 800 nm 
Photosensitivity Spectral Range 

(S=10% of Syjax) X 350 to 1100 nm 
Radiant Sensitive Area A 0.97 mm? 
Radiant Sensitive Area Dimensions LxW 0.985 x 0.985 mm 
Distance, Chip Surface to Case Surface D 2.6 to 3.2 mm 
Half Angle 0) +15 Deg. 
Dark Current (Va=1 V) lp 5($20) pA 
Spectral Photosensitivity (A=850 nm) Sy, 0.50 AW 
Zero Crossover (E-=0) So <0.4 pA/mV 

electrons 

Quantum Yield (A=850 nm) n 0.73 photon 
Open Circuit Voltage (Ey=1000 Ix) Vo 470(2400) mv 
Short Circuit Current (Ey=1000 Ix) Isc 25 pA 


Rise and Fall Time of Photocurrent 
(R,=1 KQ, Vp=5 V, A=850 nm, 


Ip=25 HA) tr, te 1.3 us 
Forward Voltage (l-=100 mA, E-=0) Ve 1.3 V 
Capacitance (Vp_=0 V, f=1 MHz, Ey=0 Ix) Cp 100 pF 
Temperature Coefficient Vo TCy -2.6 mvV/K 
Temperature Coefficient Isc TC, 0.16 SIK 
Noise Equivalent Power 

(Va=1 V, A=850 nm) NEP 2.5 x 10-15 WAVHz 
Detection Limit (Vp=1 V, A=850 nm) D* 4.0 x 1018 cmeVHz/W 
Note 


1. luminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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Photodiodes 


Relative spectral sensitivity Sp-, =f() Photocurrent |p=f(Ey) Va=5 V 
: Open circuit voltage Vo=f(Ey) 
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SIEMENS | SFH 216 


SILICON PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


295 (7.5) 
272 (6.9) 
185 (4.75) 


Cathode 
Chip Location .208 (5.3) 








FEATURES Maximum Ratings 
¢ Package: 18 A3 DIN 41870 (TO18), Operating and Storage Temperature Range (Top, Totq) --eeeee -40° to +80°C 
Glass Lens, Hermetically Sealed, Soldering Temperature (2 mm from case bottom) (Ts) t$3 8 oes 230°C 
Solder Tabs, Lead Spacing 0.1" Pevarse Voltage Cia) citsin obama sceed ch oesdnidi toh oi Rk cas Maatanresrsnd heals 50 V 
(2.54 mm) Power Wissipation (Pap) LAceo Onward edhcwtictes dctlidiead eit 250 mW 
© High Reliability 
j : 
No'Testable Degradation Characteristics (T,=25°C) 
= ew nore P. t Symbol Val Unit 
ran arameter ymbo alue ni 
° Anode Mann: Feb at Package on Photosensitivity 
¢ High Open Circuit Voltage as Voltaic (Va=5 V, Standard Light A, T=2856 K) $ 50(235) nAjix 
Cells Maximum Photosensitivity Wavelength — Agmax 850 nm 
® Very Short Switching Time Photosensitivity Spectral Range 
© High Packing Density (S=10% of Swyax) r 350 to 1150 nm 
F peacce Radiant Sensitive Area A 1 mme2 
e 
High Special Sensitivity Radiant Sensitive Area Dimensions Lx W 1x4 mm 
* Wide Temperature Range Distance, Chip Surface to Case Top 
® Usage: Visible and Near Infrared Range Edge D 4.2 to 5.0 mm 8 
© Low Capacitance Half Angle 9 +12 Deg. = 
: Dark Current (Vpa=20 V) lp 1(<5) nA 2 
e equen 
High Cutoff Frequency Spectral Photosensitivity (A=850 nm) Sy 0.55 AIW = 
electrons 
Quantum Yield (A=850 nm) n 0.80 photon 
DESCRIPTION Open Circuit Voltage (Ey=1000 Ix) Vo 410(2350) mV 
The SFH 216 silicon planar PIN photodiode Short Circuit Current (Ey=1000 Ix) Isc 50 pA 
includes N-Si material, which provides Rise and Fall Time of Photocurrent 
positive front and negative back contact. (R,=50 Q, Vp=20 V, A=850 nm, 
This photodetector can be used as either a lp>=800 pA) ta, tr 5 ns 
diode with reverse voltage or as a voltaic Forward Voltage 
cell. (I-=100 mA, Eg=0, Ta=25°C) Ve 1.3 V 
Applications include high-modulation Capacitance (Va=0 V, f=1 MHz, Ey=0 Ix) Co 1 pF 
bandwidth optical sensor for light pens. Temperature Coefficient Vo TCy -2.6 mvV/K 
Temperature Coefficient Igc¢ TC, 0.2 %IK 
Noise Equivalent Power 
(Va=20 V, A=850 nm) NEP 3.3 x 10-14 WAHz 
Detection Limit (Va=20 V, A=850 nm) D* 3.1 x 1012 cmeVHz/W 
Note 


4. Illuminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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Series resistance Re=f(V,_), f=100 MHz, 


Relative spectral sensitivity Sp-,=f(A) Photocurrent |p=f(Ey) Va=5 V 
Open circuit voltage Vo=f(Evy) 
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SIEMENS 


FEATURES 


® Silicon Planar PIN Photodiode 
High Speed, 1 ns 

Low Dark Current, 1 nA 

T13/4 Package 

Cost Effective 

Flat Top 

IR Filter (SFH 217F) 


DESCRIPTION 


The SFH 217 and SFH 217F are planar PIN 
photodiodes in a plastic T13/4 package with 
a flat lens. This flat window has no affect on 
the beam path of optical lens systems. The 
cathode is denoted by a shorter lead. 


Features include low junction capacitance 
and fast switching speeds. 


Because of its high cutoff frequency, this 
diode is particularly well-suited for use as a 
high-modulation bandwidth optical sensor. 








SFH 217 


DAYLIGHT FILTER SFH 217F 
SILICON PIN PHOTODIODE 





Package Dimensions in Inches (mm) 













Cathode 






Chip Position .232 (5.9) 
.039 (1.0) 216 (5.5) 
024 (0.6) 031 (0.8) > .020 (0.5) 






100 016 (0.4 














8.200 (5.1) 
189 (4.8) 


151 (3.85) 


|p 11 (3.35) 









.071 (1.8) 
.047 (4.2) Surface not flat 





1.140 (29) 
1.061 (27) 









Maximum Ratings 


Operating and Storage Temperature Range (Top, Tstq) «sec ~55° to +100°C 
Soldering Temperature (2 mm from case bottom) (T.) tS$3.§ eee 300°C 
REVErse: Voltage (Va) tens. senetik tisivieat vecdval wectiios tonavveatsatncrntias huvlalaesionud edgy 50 V 
Power Dissipation (Prot) Ta=25°C ooo ccc eereeeecee tens eeetenrsenenenteeees 100 mw 


Characteristics (T,=25°C) 


Parameter Symbol Value Unit 
SFH 217 SFH 217F 


Photosensitivity 

(Va=5 V, Standard Light A, T=2856 K) S 9.5(25) - nA/lx 

(Va=5 V, A=950 nm, Ee=0.5 mW/cm2) S - 3.1(21.8) pA 
Maximum Photosensitivity Wavelength Asgmax 850 900 nm 
Photosensitivity Spectral Range 

(S=10% of Spray) 2 400 to 1100 750 to1100 = nm 
Radiant Sensitive Area A 1 1 mm2 
Radiant Sensitive Area Dimensions LxW 1x1 1x1 mm 
Distance, Chip Surface to Case Surface H 0.4t00.7 04to0.7 mm 
Half Angle cay +75 +75 Deg. 
Dark Current (V_=20 V, E=0) Ip 1(<10) 1(<10) nA 
Spectral Sensitivity (A=850 nm) Sy 0.62 0.59 A/W 
Quantum Yield electrons 

(Electrons per Photon) (A=850 nm) n 0.89 0.86 photon 
Open Circuit Voltage (Eg=0.5 mW/crm2, 

4=950 nm, Ey=1000 Ix) Vg  350(2300) 300(2250) mV 
Short Circuit Current (E-=0.5 mW/crr2, 

4=950 nm, Ey=1000 Ix) Isc 9.3 3.0 HA 


Rise and Fall Time of Photocurrent 

(Load Resistance R, =50 Q, Vp=20 V, 

A=850 nm, |Ip=800 pA) te, te 5 5 ns 
Forward Voltage 


(lp=80 mA, Ee=0, Ta=25°C ) Ve 1.3 1.3 V 
Capacitance (Vp=0 V, f=1 MHz, E=0) Co abst 11 pF 
Temperature Coefficient Vo TCy ~2.6 ~2.6 mvV/K 
Temperature Coefficient Igg TC, 0.18 0.2 IK 


Noise Equivalent Power 

(Vp=20 V, A=850 nm) 
Detection Limit (Va=20 V, A=850 nm) D* 3.5x10'2 3.5x1012 
Note 


1. Illuminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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NEP 2.9x10-1429x10-14 = WAWHz 
cmeVHzW 


Photodiodes 


SFH 217 SFH 217F SFH 217 
Relative spectral sensitivity Relative spectral sensitivity Photocurrent |p=f(Ey), Va=5 V 
Sre=f(a) Spre=f(a) Open circuit voltage Vo=f(Ey) 
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SFH 219 


SILICON PHOTODIODE 
VERY LOW DARK CURRENT 


SIEMENS 


Package Dimensions in inches (mm) 


149 (3.8) 
100 138 (3.5) 
(2.54) @.018 (0.45) 


‘ . 


Radiant 
sensitive 
area 





570 (14.5) 
; 491 (12.5) - pha 


(2.7) 


Chip Location 





FEATURES Maximum Ratings 

® High Open Circuit Voltage as Photo- Operating and Storage Temperature Range (Top, To1q) ...ccee —40° to +80°C 
voltaic Celis Soldering Temperature (1.5 mm from case bottom) (Ts) t$3$ oe 230°C 

® Usage: Visible Light and Near Infrared Reverse Voltage: (Va) ic iieticcsdiesdel ea sces tanen ithserecltierg cla peevignncedanies thal amealineeeatees 7V 
Range Power Dissipation (Pyoq) .......sccccccscescssecessseceesscecccsenesiteneegadesesenaeraeees 200 mW 


* High Spectral Sensitivity 
* High Reliability Characteristics (T,=25°C) 
* Short Switching Time Parameter Symbol! Value Unit 
® Wide Temperature Range Photosensitivity 
* Strong Linear Relation Between Isc and (Va=5 V, Standard Light A, T=2856 K)  S 7 (25) nA/ix 
Light Level of 10-2 to 105 Ix Maximum Photosensitivity Wavelength — Agmax 850 nm 
® Low Noise Photosensitivity Spectral Range 
; (S=10% of Syaax) r 400 to 1170 nm 
: No Testable Degradation Radiant Sensitive Area A 0.97 mm? 
* High Packing Density Radiant Sensitive Area Dimensions LxW  0.985x0.985 mm 
© Detector for Low Light Levels Distance, Chip Surface to Case Surface D 1to 1.2 mm 
© Package: 18 A3 DIN 41870 (TO18), Short = Half Angie ® +60 Deg. 8 
Hermetically Sealed, Plane Glass Lens, Dark Current (Va=1 V) IR 5 ($20) pA 3 
Lead Spacing 0.10" (2.54 mm) Zero Crossover (E=0) So <0.4 pA/mv 3 
® Anode Marking: Tab at Package Bottom Spectral Photosensitivity (A=850 nm) Sy 0.5 A/W a 
electrons 
Quantum Yield (A=850 nm) n 0.73 photon 
Open Circuit Voltage (Ey=1000 Ix) Vo 390(=320) mV 
DESCRIPTION Short Circuit Current (Ey=1000 Ix)() Isc 7 pA 
The SFH 219 is a silicon planar photodiode Rise and Fall Time of Photocurrent 
that can be operated as a photodiode with (Ri=1 KQ, Va=5 V, A=850 nm, 
reverse voltage or as a photovoltaic cell. Ip=10 pA) ta, te 1.3 ks 
N-Si material provides positive front and Forward Voltage (Ie=100 mA, Eg=0,) Ve 1.3 V 
negative back contacts. Capacitance 
Applications include exposure meters, (Va=0 V, f=1 MHz, Ey=0) Co 90 pF 
automatic exposure timers, and measure- Temperature Coefficient Vo TCy -2.6 mv/K 
ment and control. Temperature Coefficient Iso TC, 0.16 SIIK 
Noise Equivalent Power 
(Va=1 V, 4=850.nm) NEP 2.7 x 10-15 WNNHz 
Detection Limit (Va=1 V, 4=850 nm) D* 3.7 x 1013 cmeVHz/W 


Note 


1. Illuminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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Relative spectral sensitivity 
Srev=t(a) 
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Directional characteristic Sac, =f(¢) 
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Capacitance C=f(V,), 
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Photocurrent ip=f(Ey) Va=5 V 
Open circuit voltage Vo=f(Ey) 


Dark current |,=f(V,_), E=0 
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SFH 219 


SIEMENS 





FEATURES 


* High Open Circuit Voltage as Photo- 
voltaic Cells 


© Usage: Visible Light and Near Infrared 
Range 


© High Spectral Sensitivity 

© High Reliability 

® Short Switching Time 

© Wide Temperature Range 
Low Capacitance 

Low Noise 

No Testable Degradation 
High Packing Density 
Detector for Low Light Levels 


Package: Hermeticaily Sealed, Similar 
to TOS, Solder Tabs, Lead Spacing 
0.20" (5.08 mm) 


DESCRIPTION 


The SFH 2215 is asilicon planar photodiode 
that can be operated as a photodiode with 
reverse voltage or as a photovoltaic cell. 
N-Si material provides positive front and 
negative back contacts. 


Applications include follow-up controls, 
edge drives, path and corner scanning, 
industrial electronics, and measurement and 
control. 


Note 

1. illuminance shown refers to unfiltered radiation of 
tungsten filament lamp at color temperature of 2856 
K (standard light A per DIN 5033 and IEC publication 
306-1). 


SFH 221S 


SILICON DIFFERENTIAL PHOTODIODE 


Package Dimensions in Inches (mm) 


Radiant sensitive area 
Anode B 


012 (3), 
570 (14.5) Max. Pe (3.3 


) 
106 (2.7) 
|———+ 


491 (12.5) 


_ 8.240 (6.1) 
9.224 (5.7) 


st NY, 
.326 (8.3) | Anode A 


.314 (8.0) Ground 


| Common 
Chip Location Cathode 





Maximum Ratings 


Operating and Storage Temperature Range (Top, Ttg) ...sccereee -—40° to +80°C 
Soldering Temperature (1.5 mm from case bottom) (Tg) t$3 S$ wee 230°C 
Reverse Voltage (Vp) ices caste seater his staatab soenpieeenniavanulait treadiar tl Qiee th oy 10V 
Power‘ Dissipation (Pop) sites hee gsecis dens denasaet tecaster tien tind auasie guuidsehit lianas 50 mW 
Insulation Voltage Versus Package (Vig) oo... cect eects tresses ,.100 V 


Characteristics (T,=25°C) 


Parameter Symbol Value _ Unit 
Photosensitivity 

(Vp=5 V, Standard Light A, T=2856 K) ~S 24 (215) nA/|x 
Maximum Photosensitivity Wavelength Agmax 900 nm 
Spectral Sensitivity Range (S=10% Syax) 2 400 to 1100 nm 
Radiant Sensitive Area A 1.54 mmz2 
Radiant Sensitive Area Dimensions LxW 0.7 x 2.2 mm 
Distance, Chip Surface to Case Top H 1.1 to 1.6 mm 
Half Angle a) +55 Deg. 
Dark Current (Vp=10 V) ln 10 (<100) nA 
Spectral Sensitivity (A=850 nm) Sy 0.55 AW 
Maximum Deviation, Spectral Sensitivity 

of Systems from Mean As +5 % 

electrons 

Quantum Yield (A=850 nm) n 0.80 photon 
Open Circuit Voltage (Ey=1000 Ix)(1) Vo 330(2280) mV 
Short Circuit Current (Ey=1000 !x)(1) Isc 24 pA 


Rise and Fall Time of Photocurrent 
10% to 90% and 90% to 10% 
of Final Value (R»=1 KQ, 


Va=5 V,A=850 nm, Ip=10 pA) tr, te 500 ns 
Forward Voltage (lr=40 mA, Eg=0) Ve 10 V 
Capacitance 

(Vp=0 V, f=1 MHz, E=0) Co 25 pF 
Temperature Coefficient Vo TCy -2.6 — mviK 
Temperature Coefficient Isc TC, 0.18 IK 
Noise Equivalent Power 

(Va=10 V, 4=850 nm) NEP 1.0 x 10-13 WAHz 
Detection Limit (Vj=10 V, A=850 nm) D* 1.2 x 1012 cmeVHz/W 
Insulation Current (Vjg=100 V) lis 0.1 (<1) nA 
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Photodiodes 





Relative spectral sensitivity Photocurrent Ip=f(Ey) Va=5 V 
Srev=f(r) Open circuit voltage Vo=f(Ey) 
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Power dissipation Pyo7=f(T,) 
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Dark current |p=f(Ta), 
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SFH 2218 


SFH 225 


SILICON PIN PHOTODIODE 
DAYLIGHT FILTER 


SIEMENS 


Package Dimensions in Inches (mm) 


951 (24.2) 
904 (23.0) 





020 (.5) 
100 | .024(.6) -028(.7) 012(3) | 
(2.54) | .016((.4) Max "| 

FT| .197(5.0) 


189 (4.8) 


031 (.8) 
016 (.4) 


418 (3.0) 
110 (2.8) 


.283 (7.2) 
ig ™i~ 259 (6.6) 


Direction of Radiation 


.045 (1.15) 
069 ie 








; 





FEATURES Maximum Ratings 

© Built-In IR Filter Operating and Storage Temperature Range (Top, Tq)... -40° to +80°C 

* Usage: Near IR Range (880 nm to Soldering Temperature (1.5 mm from case bottom) (Ts) tS3S oo... ee 230°C 
950 nm) Reverse Voltage (Va) -..ccccccsccecsssssssescseseeteesssesesceneneseersessetsassrssereeneneneisieieeeeetes 20V 

e Power Dissipation (Pro) :.:-cssssecicesscssssetscstassesscnesveeramnesecianneneeviretebesecess 150 mW 


Spectrally Matched to Emitters 
SFH 484/485 and LD 271/274 


* High Reliability Characteristics (T .=25°C) 
® Short Switching Time: 20 ns Typical Becainekar Symbol Value Unit 
© Low Noise Photosensitivity 
® No Testable Degradation (Vp=5 V, A=950 nm, Ee=0.5 mW/cm2) S$ 17 (212.5) LA 
* High Cutoff Frequency Hell Et heerdcsnel iain a 900 nm 
. pectral Sensitivity Range (S=10% Syyax 740 to 1120 nm 
° Package: SOD 67 Radiant Sensitive Area A 4,84 mm2 
Radiant Sensitive Area Dimensions LxW 2.20 x 2.20 mm 
Distance, Chip Surface to Case Surface  H 0.6 to 0.8 mm 
DESCRIPTION Half Angle cc) +60 Deg. 
The SFH 225 is a silicon planar PIN photo- Dark Current (Vp=10 V) IR 2 (S30) nA 8 
diode housed in a black epoxy package that Spectral Sensitivity (A=950 nm) S, 0.70 AW 3 
acts as a daylight rejection filter. It can be electrons 3 
operated as a photodiode with reverse Quantum Yield (A=950 nm) n 0.90 photon a 
voltage or as a photovoltaic cell. Open Circuit Voltage 
Features include low junction capacitance, (A=950 nm, Eg=0.5 mW/cm®) Vo 330(2250) mv 
short switching times, and a high cutoff Short Circuit Current 
frequency. Its small package and 0.1" (2.54 (4=950 nm, E-=0.5 mW/cm?) Isc 17 pA 
mm) lead spacing make it suitable for high Rise and Fall Time of Photocurrent 
density packaging. Due to its low signal/ (R,=50 KQ, Va=5 V, 
noise ratio and IR filter, it is also effective at 4=850 nm, Ip=800 pA) tp, te 20 ns 
low light levels. Forward Voltage (I-=100 mA, E=0,) Ve 1.3 V 
Applications include remote control, IR ae vanes + MHz. E C 
sound transmission, dimmers, and light- T eee Os a ao) . jis Pr 
reflective switches. emperature Coefficient Vo TCy -2.6 mvV/K 
Temperature Coefficient Ig¢ TC, 0.18 %/IK 
Noise Equivalent Power (Va=10 V) NEP 3.6 x 10-14 WANHz 
Detection Limit (Va=10 V) D* 6.1 x 1012 cmeVHz/W 
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Relative spectral sensitivity Sprec=f(a) Photocurrent lp=f(Ee) Va=5 V 
Open circuit voltage Vo=f(E,) 
OHFO 438 10? = OHFO 056 10° 
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SIEMENS SFH229 
DAYLIGHT FILTER SFH229F 


SILICON PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


.204 (5.2) 
400 (2.54) Surface not flat 477 (45) nag 
Anode 164 (4.1) : ; 
028 (0.7) 031 (0.8) 157 (3.9) ARGS) 
.016 (0.4) 
.122 (3.1) 
071 (1.8) Cathode 
_ .138 (3.5) 
Ne) Chip Location ia 
024 (0.6) 
1.142 (29.0) .248 (6.3) .016 (0.4) 
1.063 (27.0) 232 (5.9) 
FEATURES Maximum Ratings 
® Silicon Photodiode in PIN Planar Operating and Storage Temperature (Top, Tgqg) «-..---- ~55°C to +100°C 
Technology Soldering rll vate (2 mm from case bottom) (Ts) t$3 sec ....... eas 
: : Reverse Voltage: (Va). sedition iain iae Ail haiaeeiie an 20 
e * . 
het Material: Total Power Dissipation (Pryor) Ta= 25°C ...ceeeceececeeeeeeeseeeeseeees 150 mw 


— Anode, Front Contact 
~ Cathode, Back Contact 


High Reliability 

No Testable Degradation 
Short Switching Time 
Low Capacitance 

High Spectral Sensitivity 
Wide Temperature Range 


SFH229: Visible Light and Near 
Infrared Range Usage 


SFH229F: Near Infrared Range 
Package: T1 (3 mm) Flat Top LED Pack- 
age, Solder Tabs, 0.1" (2.54 mm) Lead 
Spacing 

- SFH229, Transparent Epoxy 

~ SFH229F, Black Epoxy 

Cathode Marking: Shorter Lead 
Applications 

- Light-Reflecting Switches 

— Interrupter Switches 

~ Measurement and Control 


Photodiodes 
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Characteristics (T, = 25°C) 


Parameter Symbol 
Spectral Sensitivity , 

SFH229 S 

SFH229F S 
Maximum Sensitivity Wavelength 

SFH229 Asmax 

SFH229F Asmax 
Photosensitivity Spectral Range 

SFH229 ny 

SFH229F ny 
Radiant Sensitive Area A 
Radiant Sensitive Area Dimension Lxw 
Distance, Chip Surface to Case Surface H 
Half Angle Q 
Dark Current Ip 
Spectral Photosensitivity 

SFH229 Sr 

SFH229F Sy 
Quantum Yield 

SFH229 n 

SFH229F n 
Open-Circuit Voltage 

SFH229 Vo 

SFH229F Vo 
Short-Circuit Current 

SFH229F Isc 
Rise and Fall Time, Photocurrent ta te 
Forward Voltage Ve 
Capacitance Co 
Temperature Coefficient, Vo TCy 
Temperature Coefficient 

SFH229 TC, 

SFH229F TC, 
Noise Equivalent Power NEP 
Detection Limit D* 


Relative spectral sensitivity—-SFH229 
Sro=t (I) 


OHFO 1516 





30 
20 
10 
0 
400 600 800 1000 nm 1200 
——wYeA 


Value 


28 (218) 
10 (25.4) 


860 
900 


380 to 1100 
730 to 1100 
0.3 
0.56x0.56 
2.41028 
+17 
50(<5000) 


0.62 
0.60 


0.90 
0.88 


450 (2400) 
420 (2370) 


27 
9 

10 
1.3 
13 
-2.6 


0.18 

0.2 
6.5x10-15 
8.4x1012 


Unit Condition 
nAllx Va=5 V, Standard Light A, T=2856 K 
pA Va=5 V, Ee=0.5 mW/cm2, A=950nm 
nm 
nm 
S=10% Of Smax 
nm 
nm 
mm? 
mm 
mm 
Deg. 
pA Va=10V 
4=850 nm 
AW 
AW 
Electrons A=850 nm 
Photon 
Electrons 
Photon 
mV E,=1000 Ix, Standard Light A, T=2856 K 
mV Ee-=0.5 mW/cm2?, 4=950 nm 
pA E,=1000 Ix, Standard Light A, T=2856 K 
yA Ee=0.5 mW/cm?, 4=950 nm 
ns RR, =50 Q; Va=10 V, A=850 nm, Ip=800 pA 


Vv I-=100 mA, E=0 


pF Vp=0 V, f=1 MHz, E=0 
mvV/K 
IK Ix, Standad Light A 
%IK Ik, 4=950 nm 

WINHz Vp=10 V, A=850 nm 


cmeVHz/W-Va=10 V, A=850 nm 


Relative spectral sensitivity-SFH229F 
Srei=f (I) ; 


OHFO 1517 
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Photocurrent I,=f(E,), Va=5 V, 
Open-circuit voltage V, =f(E,) 
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Capacitance C=f(V,) 


f=1 MHz, E=0 


Sie 


ci 
Hi 


20 


am 
seal 














= 






mt 
vim 


TN | 
wm 
| 
| 


maa 
a a 
I an 
ST 
EN 








NUT 
INU 
UI 















Total power dissipation P+97;=f(T,) 





a | 
er ra Nb eI 
acl dcuea cle Koala 
ese oN 





eo Ve ves! 
Saaaenaees 
oLt_t 
0 20 40 60 80 °C 100 


Dark current |,=f(T, ) 
Vp_=10 V, E=0 


1 OF 1519 


SFH229/F 


Photodiodes 


SIEMENS SFH229P 
DAYLIGHT FILTER SFH229PF 


SILICON PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


Surface not flat: 


024 (0.6) 204 (5.2) 


177 (4.5) 
016,004) O98 (0.7) 031 (0.8) 161 (4.1) 


016 (0.4) 020 (0.5) 153 (3.9) 


122 (3:1) 
114 (2.9) 


; 138 
071 (1.8)_ (3.5) 
047 (1.2} 
Chip 
1.140 (29) .248 (6.3) Position 
1.061 (27) 232 (5.9) 





FEATURES Maximum Ratings 

® Silicon Photodiode in PIN Planar Operating and Storage Temperature (Top, Tyg) .--.-- —55°C to +100°C 
Technology Soldering Temperature (2 mm from case bottom0 (Ts) t<3sec...... 230°C 

© N-Si Material: Reverse Voltage (Vp) .......ccccessesecceesecseneeneterennetiseesecanvaeesseesesnesageeees 20 V 
- Anode, Front Contact Total Power Dissipation (Pyoq) Ta=25°C oo. eeeeceeeeereneeenen 150 mW 


- Cathode, Back Contact 
® Wide Angle 
® High Reliability 
® No Testable Degradation 
® Short Switching Time 
¢ Low Capacitance 
® High Spectral Sensitivity 
® Wide Temperature Range 
© Usage 

— SFH229P: Visible Light and Near 

Infrared Range 


~ SFH229PF: Near Infrared Range 


© Package: (3 mm) Flat Top LED Package, 
Transparent and Black Epoxy Resin, 
0.1" (2.54 mm) Lead Spacing 


* Cathode Marking: Shorter Lead 
* Applications 

- Light-Reflecting Switches 

~ Industrial Electronics 

~ Measurement and Control 


Characteristics (T,=25°C) 


Parameter 
Spectral Sensitivity 
SFH229P 
SFh229PF 
Maximum Photosensitivity Wavelength 
SFH229P 
SFH229PF 
Photosensitivity Spectral Range 
SFH229P 
SFH229PF 
Radiant Sensitive Area 
Radiant Sensitive Area Dimension 
Distance, Chip Surface to Case Surface 
Half Angle 
Dark Current 
Spectral Sensitivity 
SFH229P 
SFH229PF 
Quantum Yield 
SFH229P 
SFH229PF 
Open-Circuit Voltage 
SFH229P 
SFH229PF 
Short-Circuit Current 
SFH229P 
SFH229PF 
Rise and Fall Time, Photocurrent 
Forward Voltage 
Capacitance 
Temperature Coefficient of Vo 
Temperature Coefficient 
SFH229P 
SFH229PF — 
Noise Equivalent Power 
Detection Limit 


Relative spectral sensitivity-SFH229P 
Srev=f (I) 


OHFD 1516 


Sret 





1000 nm 1200 


0 
400 600 800 


—_») 


Value 


3.1 (22.3) 
1.0 (20.7) 


860 
900 


380 to 1100 
730 to 1100 
0.3 
0.56x0.56 
0.4 to 0.8 
+85 
50(<5000) 


0.62 
0.60 


0.90 
0.88 


390 (2350) 
360 (2320) 


3.0 
0.9 
10 
1.3 
13 
-2.6 


0.18 

0.2 
6.5x10-15 
8.4x1012 


Unit 


nA/lx 
pA 


nam 
nm 


nm 
nm 
mm? 
mm 
mm 
Deg. 
pA 


AWW 

AW 
Electrons 
Photon 
Electrons 
Photon 
mV 

mV 


LA 
pA 
ns 

Vv 

pF 
mvV/K 


IK 

%IK 
WAHz 
cmevHz/W 


Condition 


Va=5 V, Standard Light A, T=2856 K 
Va=5 V, Ee=0.5 mW/cm2, A=950 nm 


$=10% of Sax 


Vp=10 V 
4=850 nm 


A=850 nm 


Ey=1000 Ix, Standard Light A, T=2856 K 
Ee=0.5 mW/cm?, A=950 nm 


E,=1000 Ix, Standard Light A, T=2856 K 
Ee=0.5 mW/cm2, A=950 nm 

R, =50 Q; Va=10 V; A=850 nm; Ip=800 pA 
|-=100 mA, E=0 

Vp=0 V, f=1 MHz, E=0 


Ix, Standad Light A 
I, A=950 nm 

Vp=10 V, A=850 nm 
Vp=10 V, A=850 nm 


Relative spectral sensitivity-SFH229PF 
Srev=f(!) 
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Photocurrent |p=f(E,), Va=5 V, Photocurrent Ip=f(E-), Va=5 V 


Open-circuit voltage V,=f(E,) Open-circuit voltage V,=f(E;) 
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SFH229P/PF 


SIEMENS 





FEATURES 


* Anode Marking: Projection at Package 
Bottom 


® Usage: Visible Light and Near Infrared 
Range 


High Spectral Sensitivity 
High Reliability 

Very Short Switching Time 
Wide Temperature Range 
Very High Cutoff Frequency 
No Testable Degradation 


Package: Hermetically Sealed, Similar 
to TO18 with Lens Cap, Lead Spacing 
0.10" (2.54 mm) 


DESCRIPTION 


The SFH 231 is a germanium planar PIN 
photodiode, designed for the 1100 to 1700 
nm wavelength range. It can be used as a 
diode with reverse voltage or for element 
operation. N-Ge material provides positive 
front and negative back contacts.’ 


Applications include spectrophotometers, IR 
laser detector systems, IR distance measur- 
ing equipment, optical information transmis- 


sion, and measuring instruments. 


This is a replacement type for APY 12 and 
APY 13. 





SFH 231 


GERMANIUM PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


.272 (6.9) 


187 (4.75) — .220(5.6) 
181 (4.60) 208 (5.3) 


.018 (0.45) 
Active die area 


Maximum Ratings 


Operating and Storage Temperature Range (Top, Tq)... —40° to +80°C 
Reverse: Voltage: (Vp)! sees -anceceuencstescetdas sida antisites ctacn dalenesedauaaners ieiaedaeabastesys 15V 
Power Dissipation (Py) «.:i:: ss Aeie sina deities ceorteibit aes ected 150 mW 
Thermal. Resistance (Rijya)..38 okt Sick Sika ara acne aaa! 450 K/W 


Characteristics (T,=25°C) 


Parameter Symbol Value Unit 
Photosensitivity : 

(Vp=0 V, Standard Light A, T=2856 K) Sy 130 nA/Ix 

(Vp=0 V, A=1300 nm) Se 52 (232) pAccmamw 
Maximum Photosensitivity Wavelength  Agmax 1550 nm 
Spectral Sensitivity Range (S=10% Syyax) A 600 to 1800 nm 
Radiant Sensitive Area A 1 mm2 
Radiant Sensitive Area Dimensions LxW 1x1 mm 
Distance, Chip Surface to Case Surface H 4.2to5 mm 
Half Angle 0) +10 Deg. 
Dark Current (Va=1 V, E=0) Ip 10 (<50) pA 
Spectral Sensitivity (A=1300 nm) Sy 0.68 AW 

electrons 
Quantum Yield (A=1300 nm) n 0.65 photon 
Short Circuit Current 

(Eg=0.25 mWicm2, 4=1300 nm) Isc 13 (28) pA 
Rise and Fall Time of Photocurrent 

(R,=50 Q, Va=1 V, A=1300 nm, 

Ip=100 pA) tr, te 9 ns 
Forward Voltage (I-=100 mA, E=0) Ve 1 V 
Capacitance 

(Vp=1 V, f=1 MHz, E=0) Co 62 pF 
Noise Equivalent Power 

(Va=1 V, A=1300 nm) NEP 2.6 x 10-12 WNHz 


Detection Limit (Va=1 V, A=1300 nm) D* 3.8 x 1019 cmevVHz/W 


Photodiodes 





Relative spectral sensitivity Sac, =f(A) Capacitance C=f(Vp), f=1 MHz, E=0 


300 OHFO 1343 
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Switching times tp/ te=f(V_), Ry=50 Q 














SFH 231 


SIEMENS 





FEATURES 


® Anode Marking: Tab at Package Bottom 


® Usage: Visible Light and Near Infrared 
Range 


High Spectral Sensitivity 
High Reliability 

Very Short Switching Time 
Wide Temperature Range 
Very High Cutoff Frequency 
No Testable Degradation 


Package: Hermetically Sealed, Similar 
to TO18, Lead Spacing 0.10" (2.54 mm) 


DESCRIPTION 


The SFH 232 is a germanium planar PIN 
photodiode, designed for the 1100 to 1700 
nm wavelength range. It can be used as a 
photodiode with reverse voltage or as a 
photovoltaic cell. N-Ge material provides 
positive front and negative back contacts. 


Applications include spectrophotometers, IR 
laser detector systems, IR distance measur- 
ing equipment, optical information transmis- 
sion, measuring instruments, and measure- 

ment and control. 


SFH 232 


GERMANIUM PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


570 (14.5) 006 (.15) 


Cathode “492 (125) Max. 


0.100 
(2.54) 


© .018 (0.45) 
.086 (2.2) 
.079 (2.0) 


Active area 


Maximum Ratings 





Operating and Storage Temperature Range (Top, Tstq) -...cee —40° to +80°C 
Reverse: Voltage (Va) feiciiadsatstv cts sicceseteseciacceeshaicondpteonsts eadiahdeare tities 15V 
Power ‘Dissipation: (Pygy) vis cess sie- teens ioe ac teen ee eee dee a dade 150 mW 
Thermal: Resistance (Aqi4 ja). sce issee ars nte tants saviire watt oad 450 K/W 
Characteristics (T,=25°C) 
Parameter Symbol Value Unit 
Photosensitivity 

(VR=0 V, Standard Light A, T=2856 K) Sy 18 nA/ix 

(Va=0 V, A=1300 nm) Se 6.8 (24.8) pAecm4mw 
Maximum Photosensitivity Wavelength — Agmax 1550 nm 
Spectral Sensitivity Range (S=10% Syyax) A 600 to 1800 nm 
Radiant Sensitive Area A 1 mm? 
Radiant Sensitive Area Dimensions LxW 1x1 mm 
Distance, Chip Surface to Case Surface H 1 to 1.2 mm 
Half Angle a) +55 Deg. 
Dark Current (Va=1 V, E=0) Ip 10 (<50) pA 
Spectral Sensitivity (A=1300 nm) S, 0.68 AW 

electrons 

Quantum Yield (A=1300 nm) n 0.65 photon 
Short Circuit Current 

(Eg=0.25 mW/cm2, 4=1300 nm) Isc 1.7 (21.2) pA 
Rise and Fall Time of Photocurrent 

(R,=50 Q, Va=1 V, A=1300 nm, 

lp=100 pA) tr, te 9 ns 
Forward Voltage (l-=100 mA, E=0) Ve 1 V 
Capacitance 

(VR=1 V, f=1 MHz, E=0) Co 62 pF 
Noise Equivalent Power 

(Va=1 V, 4=1300 nm) NEP 2.6 x 10-12 WAHz 
Detection Limit (Va=1 V, A=1300 nm) D* 3.8 x 1010 cmeVHz/W 


Photodiodes 
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FEATURES 


® Anode Marking: Projection at Package 
Bottom 


® Usage: Visible Light and Near Infrared 
Range 


High Spectral Sensitivity 
High Reliability 

Very Short Switching Time 
Wide Temperature Range 

|® Very High Cutoff Frequency 
* No Testable Degradation 


* Package: Hermetically Sealed, Similar 
to TO5, Lead Spacing 0.20" (5.08 mm) 


DESCRIPTION 


The SFH 233 is a germanium planar PIN 
photodiode, designed for the 1100 to 1700 
nm wavelength range. It can be used as a 
diode with reverse voltage or for photo- 
element operation. N-Ge material provides 
positive front and negative back contacts. 


Applications include spectrophotometers, IR 
laser detector systems, IR distance measur- 
ing equipment, optical information transmis- 
sion, measuring instruments, and measure- 

ment and control. 





SFH 233 


GERMANIUM PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


570 (14.5) 


491 (12.5) i 


134 (3.4) 
126 (3.2) 





Active die area 


2.326(8.3) 


@ .362 (9.2) 
- 9.314(8.0) 


@ .354 (9.0) 


@ .018 (0.45) .236 (6.0) 


224 (5.7) 


Maximum Ratings 


Operating and Storage Temperature Range (Top, Tog) ..s.eeeeee —40° to +80°C 
Reverse. Voltage(Vp) catia nana date nvaiiaatniiidoniadhia tates aden 10V 
Power Dissipation (Pio) ace se facet hk a ese ace acai onl aes 250 mW 
Thermal Resistance (Rypja): sec dabes iin teas waddecueeledialadbesdlies 300 K/W 


Characteristics (T,=25°C) 


Parameter Symbol! Value Unit 
Photosensitivity 

(Vp=0 V, Standard Light A, T=2856 K) Sy 125 nA/ix 

(Vp=0 V, A=1300 nm) SE 48 (236) pAecm4mWw 
Maximum Photosensitivity Wavelength = Agmax 1550 nm 
Spectral Sensitivity Range (S=10% Syyax) 600 to 1800 nm 
Radiant Sensitive Area A 7.02 mm? 
Radiant Sensitive Area Dimensions LxW 2.65 x 2.65 mm 
Distance, Chip Surface to Case Surface  H 1.91023 mm 
Half Angle 0) +54 Deg. 
Dark Current (Vp=1 V, E=0) Ip 20 (<100) pA 
Spectral Sensitivity (A=1300 nm) Sy 0.70 A/W 

electrons 

Quantum Yield (A=1300 nm) n 0.67 photon 
Short Circuit Current 

(Eg=0.25 mW/cm2, 4=1300 nm) Isc 12 (29) HA 
Rise and Fall Time of Photocurrent 

(R, =50 Q, Va=1 V, A=1300 nm, 

|p=100 HA) tr, te 40 ns 
Forward Voltage (l-=100 mA, E=0) Ve 1 Vv 
Capacitance 

(V_=1 V, f=1 MHz, E=0) Co 395 pF 
Noise Equivalent Power 

(Va=1 V, A=1300 nm) NEP 3.6 x 10-12 WAHz 


Detection Limit (Va=1 V, A=1300 nm) D* 7.5 x 1010 - emevVHz/W 


Photodiodes 





Relative spectral sensitivity 
Srev=f(a) 
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SFH 233 


SIEMENS 





FEATURES 
® Silicon Photodiode in Planar Technology 


® N-Si Material: 
~ Anode, Front Contact 
- Cathode, Back Contact 


Cathode Electrically Isolated 


® Available as Photodiodes with Reverse 
Voltage or Photovoltaic Cells 


© High Reliability 

* No Testable Degradation 

Short Switching Time 

® Low Capacitance 

® High Spectrai Sensitivity 

® Wide Temperature Range 

® Visible Light and Near Infrared Range 
Usage 

® Package: Hermetically Sealed, TO 39 with 
Glass Window 


Applications 
- Edge Detection 
- Path and Corner Scanning 
- Industrial Electronics 
~- Measurement and Control 


SFH 234S 


SILICON FOUR-QUADRANT PHOTODIODE 


Package Dimensions in Inches (mm) 


ha Location 


4 


t a0e.008 |! p:570=: 039 | Anode D 
(5.90+0.2)| | (1451.0) 
Anode C 
| 18+.008 001 7 


(3.00.2) (0.02) a2 (36) 





Maximum Ratings 


Operating and Storage Temperature (Top, To Tq) ..seececeereee ~40°C to +80°C 
Isolation Voltage (Vig): i-..iisicectecstetese ti annicdeseusiens cotta odetauicaeneeseone cuetene 100 V 
Reverse: Voltage: (Va) ie. .cciicciesest ct-teetancaaseciaindetesresncsegitselate duntes coceeusacartreiatied 20 V 
Total Power Dissipation (Pyo7) Ta= 25°C occ cece erence eeeseeenseneeneeees 50 mW 


Characteristics (T,=25°C, Standard Light A, T=2856 K) 


Parameter Sym Value Unit Condition 
Spectral Sensitivity S 1.85 (21.2) nAllx 
Maximum Photosensitivity 
Wavelength Asmax 800 nm 
Photosensitivity Spectral 
Range r 350to 1050 = nm S=10% of Smax 
Radiant Sensitive Area A 0.25 mm2 
Radiant Sensitive Area 
Dimension LxW  0.5x0.5 mm 
Distance Chip Surface 
to Case Surface H 2.210 2.5 mm 
Half Angle © +60 Deg. 
Dark Current Ip 0.1 (< 1) nA Vp=10V 
tsolation Current lis 0.1 ($1) nA Vis=100 V 
Spectral Sensitivity S, 0.6 AWW 24=850 nm 
Maximum Spectral AS +10 % 
Sensitivity Tolerance Electrons 
Quantum Yield n 0.87 Photon A=850nm 
Open-Circuit Voltage Vo 480 (2400) mV Ey=1000 Ix 
Short-Circuit Voltage Igo 1.85 HA Ey=1000 IX 
Rise and Fail Time, tate 1 us R,=1 kQ, 
Photocurrent Vp=5 V, 
A=850 nm, 
Ip=150 pA 
Forward Voltage Ve 1.0 V I-=40 mA, E=0 
Capacitance Co 34 pF Vp=0 V, 
f=1 MHz, E=0 
Temperature Coefficient, Vi TCy -2.6 mV/K 
Temperature Coefficient, Ig¢ TC, 0.18 %/K 


Noise Equivalent Power NEP 9.43x10-5 W/VHz Vp=1V,A=850 nm 
Detection Limit D* 5.3x 1012 cme VHz/W Va_=1V, A=850nm 
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Relative spectral sensitivity Photocurrent !p=f(E,), Va=5 V 
Sre=f(I) Open-circuit voltage V,=f(E,) 
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SFH 234 S 


SIEMENS 





FEATURES 


Silicon Photodiode in PIN Planar 
Technology 


N-Si Material: 
— Anode, Front Contact 
- Cathode, Back Contact 


High Reliability 

No Testable Degradation 
Low Noise 

High Packing Density 
Short Switching Time 

Low Capacitance 

High Spectral Sensitivity 
Wide Temperature Range 
Near Infrared Range Usage 


Package: SOD 67 Case, Black Epoxy 
Resin, 0.1" (2.54 mm) Lead Spacing 


Cathode Marking: Shorter Lead 


Applications 


— IR-Remote Control of Hi-Fi and TV 
Sets, Video Tape Recorders, Dim- 
mers, Remote Control 


- Light Reflecting Switches 


DAYLIGHT FILTER SFH235 


SILICON PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


Surface Not Flat 
Cathode 


024 (0.6) 
‘016 (0.4) 


283 (7.2) 


~ i 


071 (1.8) 
‘047 (1.2) 


100 
1 (254) 


| 
029 (0.75) 


200 (5.1) .018 (0.45) 


.189 (4.8) 


1.395 (35.50) 
1.317 (33.50) 





Maximum Ratings 


Operating and Storage Temperature (Top, Tog) o-secccecceeeees 
Soldering Temperature (2 mm from case bottom) (Ts) t<3sec.... 
Reverse Voltage (Vp) .......sccceccescessesseeccnecesceesesetsesevneesessaenneaeeeeeeena 
Total Power Dissipation (Proz) Ta=25°C oo. eee cece cree 


Characteristics (T,=25°C, A=870 nm) 


Parameter Symbol Value Unit 
Photocurrent Ip 24 (220) pA 
Maximum Photosensitivity 

Wavelength Asmax 900 nm 
Photosensitivity Spectral 

Range 740 to1120 nm 
Radiant Sensitive Area A 7 mm2 
Radiant Sensitive Area 

Dimension LxW  2.65x2.65 mm 
Distance Chip Surface to 

Case Surface H 0.6 to 0.8 mm 
Half Angle ca +65 Deg. 
Dark Current lp 2(<30) nA 
Spectral Sensitivity Sy 0.63 AW 

Electrons 

Quantum Yield n 0.9 Photon 
Open-Circuit Voltage Vo 320(2250) mV 
Short-Circuit Current Isc 22 pA 
Rise and Fall Time, ta. te 20 ns 

Photocurrent 
Forward Voitage Ve 1.3 V 
Capacitance Co 72 pF 
Temperature Coefficient, V_ TCy -2.6 mvV/K 
Temperature Coefficient, Is, TC, 0.03 %/IK 
Noise Equivalent Power NEP = 4.0x10-14 WANHz 
Detection Limit D* 6.6x1012 
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020 (0.5) 
‘012 (0.3) 


122 (3.1) 
106 (2.7) 


043 (1.1) 
028 (0.7) 


Condition 
Vpa=5 V, 
E-=0.5 mW/cm2 


S=10% of SMAX 


Va=10 V 


E-=0.5 mW/cm2 
E-=0.5 mW/cm2 
R,=50 Q, 

V_=5 V, 

4=850 nm, 
1p=800 pA 
I-=100 mA, E=0 
Vp=0 V, 

f=1 MHz, E=0 


Va=10V 


cm * VHZIW Va=10V 


Photodiodes 





Relative spectral sensitivity 
Srec=f(a) 
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Dark current |,=f (Vp ) 
E=0 
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Photocurrent |p=f(E,), Va=5 V 
Open-circuit voltage V, =f(E..) 
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Capacitance C= f(V,) 
f=1 MHz, E=0 
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Total power dissipation 
Pror=t(T,) 
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- Dark current ip=f(T, ) 
Ve =10 V, E=0 


























SFH235 


SIEMENS 





FEATURES 


® Silicon Photoelement in Planar 
Technology 


¢ N-Si Material: 
— Anode, Front Contact 
~ Cathode, Back Contact 


® Cathode Electrically Isolated 

* High Reliability 

* No Testable Degradation 

*® Low Noise 

¢ Short Switching Time 

® Low Capacitance 

® High Spectral Sensitivity 

* Wide Temperature Range 

* Visible Light and Near Infrared Range 
Usage 

® Package: Hermetically Sealed, TO39 
with Glass Window 


® Applications 
— Edge Detection 
- Path and Corner Scanning 
— Measurement and Control 


SFH244 S$ 


SILICON FOUR QUADRANT PHOTODIODE 


Package Dimensions in Inches (mm) 
Chip Location 


018.002 
(0.45+0.05) 
4 


.232+.008 
(5.90+0.2) 


.118+.008 001 
(3.0+0.2) (0.02) 


§70+.039,| 
(14.5+1.0) 





Maximum Ratings 


Operating and Storage Temperature (Top, Tog) .ccceeieeeeceee —40°C to +80°C 
Isolation Voltage (Vig) tis... cciaseeeecseitetcaistid lias dde teh beaedeepedv adds ccunsacdaoekeriaate 100 V 
Reverse Voltage (Vp) .......::cccceeeerees a ehgeaatahah heats staieed swanes da teeata deawensticnebeteay ats 20 V 
Total Power Dissipation (Prot) Ta= 25°C ccc cee cece ences eateeeneeneeiee 50 mw 


Characteristics (T,=25°C, standard light A, T=2856 K) 


Parameter Sym Value Unit Condition 
Spectral Sensitivity S 7.4 (24.8) nA/lx 
Maximum Photosensitivity 
Wavelength Asmax 800 nm 
Photosensitivity Spectral ; 
Range r 350 to 1050 nm S=10% of Sax 
Radiant Sensitive Area A 1 mm2 
Radiant Sensitive 
Area Dimension LxW 1x1 mm 
Distance Chip Surface to 
Case Surface H 2.210 2.5 mm 
Half Angle a +60 Deg. 
Dark Current Ip 0.2 (<1) nA VR=10V 
Isolation Current lis 0.1 (<1) nA Vig= 100 V 
Spectral Sensitivity Sa 0.6 AW A=850 nm 
Maximum Spectral AS +10 % 
Sensitivity Tolerance Electrons 
Quantum Yield n 0.87 Photon A=850 nm 
Open-Circuit Voltage Vo 420 (2360) mV Ey=1000 Ix 
Short-Circuit Current Iso 7.4 pA E\y=1000 Ix 
Rise and Fall Time, trite 1.5 Ls R,=1 kQ, 
Photocurrent VR=9 V, 
A=850 nm, 
Ip=50 HA 
Forward Voltage Ve 1.0 V |-=40 mA, E=0 
Capacitance Co 120 pF Va=0 V, 
f=1 MHz, E=0 
Temperature Coefficient, Vo TCy -2.6 mvV/K 
Temperature Coefficient, Igg TC, 0.18 %IK 
Noise Equivalent Power NEP = 1.33x10-"4  WAWHz ~—sVp=10V, 1=850 nm 


Detection Limit D* 7.5x1012 cme VHzw Vp=10V, A=850 nm 
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Photodiodes 





Relative spectral sensitivity 
Srec=f(a) 


. Sret 





1000 nm 1200 


—~~Z. 
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Photocurrent |p=f(Ey), Va=5 V 
Open-circuit voltage V, =f(Ey) 
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Total power dissipation 
Pror=f(Ta) 
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Dark current |,=f(T, ) 
Vp =10 V, E=0 
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SFH244 S 


SIEMENS 





FEATURES 


® Package: T13s (5 mm) LED, Flat Lens, 
Clear Epoxy Resin, Solder Tabs, Lead 
Spacing 0.10" (2.54 mm) 


Cathode Marking: Short Solder Tab 
High Reliability 

No Testable Degradation 

Low Noise 


High Open Circuit Voltage During 
Element Operation 


® Detector for Low Light Levels 

* Short Switching Time 

¢ High Spectral Sensitivity 

e Wide Temperature Range 

¢ Usage: Visible and IR Ranges 

* Daylight-Rejection Filter (SFH 263F) 


¢ Same Package as Phototransistors 
SFH 317, SFH 317F, IRED SFH 485P; 
Photodiodes SFH 217, SFH 217F 


DESCRIPTION 


SFH 263 is a silicon planar PIN photodiode 
that can be used as a diode with reverse 
voltage, or operated as an element. N-Si 
material provides positive front and negative 
back contacts.. 


Applications include exposure meters, 
automatic exposure timers, measurement 
and control, reflective switches, and light 
curtains. 


Package Dimensions in Inches (mm) 


Cathode Chip Position 


024 (0.6) 0 
16 .031 (0.8) 


016,(0.4) 920 (0.4) i 
Se 


SFH 263 


SILICON PHOTODIODE 
VERY LOW DARK CURRENT 


.154 (3.85) 


071 (1.8) 


047 (1.2) Surface not flat 


1.140 (29) 
1.061 (27) 


Maximum Ratings 


.132 (3.35) 


Operating and Storage Temperature Range (Top, Tgqq) «vse 


232 (5.9) 
216 (5.5) 





Soldering Temperature (2 mm from case bottom) (T,) t$3.'S oe 230°C 
Reverse Voltage (Vpp) as siscitiet tt dcdianadeddcialet ddan itiateiee 7V 
Power Dissipation (Pyo7) Ta=25°C ooo eis cee teeecesecnesneeseneeseensnenaans 100 mW 
Characteristics (T,=25°C) 
Parameter Symbol Value Unit 
Photosensitivity (Va=5 V, 

Standard Light A, T=2856 K, 

4=950 nm, Ee=0.5 mW/cm?) S 10(28) nA/lx 

Maximum Photosensitivity Wavelength  Agmax 850 nm 
Photosensitivity Spectral Range. 

(S=10% of Syax) xr 350 to 1100 nm 
Radiant Sensitive Area A 0.97 mm2 
Radiant Sensitive Area Dimensions Lx W 0.985 x 0.985 mm 
Distance, Chip Surface to Case Surface H 0.4 to 0.7 mm 
Half Angle a £75 Deg. 

Dark Current (V_=1 V) Ip 5(<20) nA 
Spectral Sensitivity (A=850 nm) Sy, 0.50 AW 
Zero Crossover (E-=0) So <0.4 pA/mV 

electrons 
Quantum Yield (A=850 nm) n 0.73 photon 
Open Circuit Voltage (E-=0.5 mW/cm2, 

4=950 nm, Ey=1000 Ix) Vo 450(2380) mV 
Short Circuit Current (Ee=0.5 mW/cm2, 

A=950 nm, Ey=1000 Ix)(*) Isc 10 pA 
Rise and Fall Time of Photocurrent 

(RL=1 KQ, Va=5 V, 4=850 nm, 

Ip=10 mA) : tr, te 1.3 ys 
Forward Voltage 

(Ip=80 mA, E=0, Ta=25°C ) Ve 1.3 V 
Capacitance (V_=0 V, f=1 MHz, E=0) Co 100 pF 
Temperature Coefficient Vo TCy -2.6 mv/K 
Temperature Coefficient Isc TC, 0.16 IK 
Noise Equivalent Power 

(Va=1 V, A=850 nm) NEP 2.5 x10-15 WAHz 
Detection Limit (Vp=1 V, A=850 nm) D* 3.9 x1013 cmevHz/wW 
Note 


1. Illuminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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Relative spectral sensitivity Photocurrent |p=f(Ec) Va=5 V 
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SIEMENS 





FEATURES 


*® Anode Marking: Tab at Package Bottom 


® Usage: Visible Light and Near IR 
Ranges 


® High Spectral Sensitivity in UV Range 
$,=0.2 A/W at 1=350 nm 


High Reliability 
Short Switching Time 
Wide Temperature Range 


High Open Circuit Voltage During 
Element Operation 


No Testable Degradation 


© Package: Hermetically Sealed, Similar 
to TOS, Window Cap with Special UV 
Glass, Lead Spacing 0.20" (5.08 mm) 


® High Linearity 
¢ Low Noise 


DESCRIPTION 


The SFH 291 is a silicon planar photodiode 
that can be used as a diode with reverse 
voltage or for element operation. N-Si 
material provides positive front and negative 
back contacts. 


Applications include spectrophotometers, 
UV lasers, industrial electronics, UVA and 
UVB radiation control in solariums, EPROM 
eraser instruments, gas burner flame 
monitoring, arc monitoring, UV water 
purification facilities, and measurement and 
control. 


SFH 291 


SILICON PHOTODIODE 
HIGH UV SENSITIVITY 


Package Dimensions in Inches (mm) 


570 (14.5) 
491 (12.5) 





A Active die area 


@ .362 (9.2) 
@ .354 (9.0) 


@ .018 (0.45) 





Maximum Ratings 


Operating and Storage Temperature Range (Top, Ts1g) oes —40° to +80°C 
Soldering Temperature (2 mm from case bottom) (Tg) tS3 Su... 230°C 
Reverse Voltage: (Vp): iscesscedclna dean e denen ines main cntad naive deennneaees 10V 
Power Dissipation:(Pr67) >is cesses caeeseerars to reed Ganda ees 250 mW 


Characteristics (T,=25°C) 


Parameter Symbol Value Unit 
Photosensitivity 

(Vp=5 V, Standard Light A, T=2856 K) Sy 50 nA/ix 
Maximum Photosensitivity Wavelength = Asgmax 850 nm 
Spectral Sensitivity Range (S=10% Syax) A 230 to 1100 nm 
Radiant Sensitive Area A 7.45 mm?2 
Radiant Sensitive Area Dimensions LxW 2.73 x 2.73 mm 
Distance, Chip Surface to Case Surface H 1.91023 mm 
Half Angle ct) +55 Deg. 
Dark Current (Vp=5 V, E=0) Ip 0.3 (<1) nA 
Spectral Sensitivity (A=350 nm) Sy 0.2 AW 

electrons 
Quantum Yield (A=350 nm) n 0.71 photon 
Open Circuit Voltage (Ey=1000 Ix) Vo 420 mV 
Short Circuit Current 

(Eg=0.2 mW/cm2, A=350 nm) Isc 3 (22) pA 

(Ey=1000 Ix)() Isc 50 pA 
Rise and Fall Time of Photocurrent 

(R,=1 KQ, Vpj=5 V, 14=850 nm, 

Ip=50 pA) tr, te 3 ps 
Forward Voltage (l-=100 mA, E=0) Ve 1.2 V 
Capacitance 

(Vp=0 V, f=1 MHz, E=0) Co 600 pF 
Temperature Coefficient of Vo 

(Standard Light A) TCo -2.6 mV/K 
Temperature Coefficient of Ig¢ 

(Standard Light A) TCs 0.2 M/K 


Noise Equivalent Power 


(Vpa=5 V, A=350 nm) NEP 4.9 x 10-14 WANHz 
Detection Limit (Va=5 V, A=350 nm) D* 5.6 x 1012 comeVHz/W 
Note 


1. {luminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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Relative spectral sensitivity 
Srev=f(A) 
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SFH 291 


SIEMENS 





FEATURES 

® Photodiode with Hybrid Integrated Circuit 
® 30 kHz Carrier Frequencey 

Black Epoxy Package with Daylight Filter 
Optimized for 950 nm 

High Immunity Against Ambient Light 
Low Power Consumption 

5 V Supply Voltage 

High Sensitivity 

Internal EMI/RFI Shield 


DESCRIPTION 

The SFH505A incorporates a silicon PIN photo- 
diode, IR detector IC, and demodulator in a lensed 
and filtered plastic housing. The device is compact, 
rugged and has a high immunity to ambient light 
and RFI/EMI interference because of its internal 
shielding. 


Applications include remote control with televisions, 
video games, garage door openers, electronic toys, 
and automobiles. 


Maximum Ratings 


Operating/Storage 

Temperature (Top, Tgtq) --ececceree -25° to +85°C 
Soldering Temperature 

(22 mm from case) (Ts) t$3.$ . eee 260°C 
Supply Voltage (Voc) .osceceeeeeeeees —0.3 to +7.0V 
Output Voltage (VQ) oo. ece eee eeeees -0.3 to +7.0V 
Output Current (lq) ....-c cece eee cen eeeeeeeees 3mA 


SFH505A 


IR Receiver/Demodulator Device 


Package Dimensions in Inches (mm) 





Center of 1354 
photodiode (9.00) 








Characteristics (T,=25°C) 
Parameter 
Operating Voltage Range 
Operating Temperature Range 
Switching Threshold 

(950 nm, f=30 kHz) 
Wavelength, Maximum Sensitivity 
Spectral Sensitivity Range 

(S=10% of Sax) 
Half Angle 
Current Consumption 
Output Voltage (lq=100 WA) 
Output (output high, Vg=5 V) 
Turn-on Time?) 

(Eg=250 nW/cm, f=30 kHz) 
Turn-off Time?) 

(Eg=250 nW/cm, f=30 kHz) 
Conducting Time 

(Eg=200 uW/cm, f=30 KHz) 

(Ee=250 wW/cm, f=30 kHz) 


loc 
Vatlow 
Iq 
ton 
torr 


tlow 
tlow 











Value 
45 to 5.5 
Oio 70° 


40 
950 
+160 


+50 
0.65 


<0.4 
<10 


100 


200 


700 
500 


Unit 


< 


1g; 
nW/cm? 


nm 


Deg. 
mA 


V 

HA 
Ls 
ys 


us 
us 


Notes: 1. A 30 m transmission distance is possible when used with IR 


emitter SFH415 at Ir=1 A (le=400 mW/sr) . 


2. See Figure 2. 
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Figure 1. External Circuit 








* Blocking devices if required 


Figure 2. Timing Diagram 


30 kH z Light Signal 


IR transmitter 


Output Signal 
Va SFH505 






High Signal 
Level 


8-102 


3.0 V_ 
0.8 V> 


SFHS05A 


Directional characteristics 
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SFHS505A 





SIEMENS 





FEATURES 


© High Reliability 

© Low Noise 

® High Open Circuit Voltage as Photo- 
voltaic Cells 

© Short Switching Time 

¢ High Spectral Sensitivity 

¢ Wide Temperature Range 

¢ Low Capacitance 

e Usage: Visible and Near IR Ranges 

¢ Clear Plastic Lens (SFH 2030) 

© Daylight Filter Option (SFH 2030F) 


DESCRIPTION 


SFH 2030 and SFH 2030F are silicon planar 
PIN photodiodes in T1.75 packages. They 
can be used as photodiodes with reverse 
voltage, or as photovoltaic cells. The 
terminals are solder tabs with 0.1" (2.54 mm) 
lead spacing. 


Applications include industrial electronics, 
light-activated switches, fiber optic transmis- 
sion systems, and measurement and 
control. 


Maximum Ratings 


Operating and Storage Temperature 

Range (Top, Tsta) ShisiveseNccraecesees —55° to + 100°C 
Soldering Temperature 

(2 mm from case bottom) (T,) t$3s ........ 300°C 
Reverse Voltage (Va)... eescceseeeeeeseereeens 50 V 
Power Dissipation (Prot) Ta=25°C ........... 100 mW 


SFH 2030 
DAYLIGHT FILTER SFH 2030F 


SILICON PIN PHOTODIODE 


Package Dimensions in Inches (mm) 


Surface not flat 
Chip Position 
189 (4.8) 


024 (0.6) 165 (4.2) 


el (0.4) 


031 (0.8) 
016 (0.4) 


.100 i— 54) 
Cathode 
071 (1.8) 
047 (1.2) 
1.140 (29) 
1.061 (27) 


Characteristics (T,=25°C) 


200 (5.1) 
2 199 (4.8) 


"295 (7.5) 


354 (9.0) 
322 (8.2) 


Parameter Symbol Value 
SFH 2030 SFH 2030F 
Photosensitivity 

(Vp=5 V, Standard Light A, T=2856 K) S$ 80(250) 

(Va=5 V, A=950 nm, Ee=0.5 mW/cm2) = S 25(215) 
Maximum Photosensitivity Wavelength Agmax 850 900 
Photosensitivity Spectral Range 

(S=10% of Syax) X% 400 to 1100 800 to 1100 
Radiant Sensitive Area A 1 1 


Radiant Sensitive Area Dimensions LxW 1x1 1x1 


Distance, Chip Surface to Case Surface H 40to46 40to46 
Half Angle 0) +20 +20 
Dark Current (Vp=20 V) Ir 1(<5) 1(<5) 
Spectral Sensitivity (A=850 nm) Sy 0.62 0.59 
Quantum Yield (A=850 nm) n 0.89 0.86 
Open Circuit Voltage 

(E¢=1000 Ix)(1) Vo 420(2350) 

(E¢=0.5 mW/cm?2, A4=950 nm) Vo 370(2300) 
Short Circuit Current 

(Eg= 1000 Ix)(1) Igo 80 

(E¢=0.5 mW/cm?, 4=950 nm) Igo 25 
Rise and Fall Time of Photocurrent 

(R_=50 Q, Vp=20 V, A=850 nm, 

|p=800 1A) tr, te 5 5 
Forward Voltage (Ip=80 mA, Ee=0) Ve 1.3 1.3 
Capacitance 

(Vp=0 V, f=1 MHz, E=0) Co 11 11 
Temperature Coefficient Vo TCy -2.6 -2.6 
Temperature Coefficient Igc¢ : 

(Standard Light A) TC, 0.18 
Temperature Coefficient Isc 

( A=950 nm) TC, 0.2 
Noise Equivalent Power 

(Vp=20 V, A=850 nm) NEP 2.9x10-14 2.9x10-14 
Detection Limit 

(Vp=20 V, A=850 nm) D* 3.5x1012 3.5x1012 


publication 306-1). 


Note 





232 (5.9) 
217 (5.5) 





Unit 


nA/lx 
nm 


nm 
mm2 
mm 
mm 
Deg. 
nA 
AIW 


| 
photon 


mV 
mV 


pA 
HA 


Sli 
WAHz 


cmeVHzWV 


1. Illuminance shown refers to unfiltered radiation of tungsten filament lamp at color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-1). 
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SFH 2030 SFH 2030F 
Relative spectral sensitivity Relative spectral sensitivity 
Srev=f(a) Srev=f(a) 
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SFH 2030F 
Photocurrent Ip=f(Ey) Va=5 V 
Open circuit voltage V>=f(Ey) 


Directional characteristic Spe) =f(¢) 


HF 
0? oe OHFO 1128 10° 





. =—s 
CR i — 
Cr 


sti St tt al 
ia | 


ot ct Hl 
Te | 





Tin ein 
EC 
Cr Ca TT 


ATL 


te oe ith 
wail 


an Th 
e LCT, 
== i 








az 
HUH 
UY CTA TTT 00 
0? 19°? 10" 10°mWicet 10! 
E, 
Power dissipation Pto7=f(T,) 














8-105 





SFH 2030 ; 
Photocurrent I|p=f(Ey) Va=5 V 
Open circuit voltage V>=f(Ey) 
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Photodiodes 








SFH 2030/SFH 2030F 


SIEMENS 


APPLICATIONS 

® Check Output of IR LEDs and IR Laser 
Diodes 

© In Test Set-ups, Remote Control Devices, 
Tone Transmitters, Light Reflection 
Switches, Light Pens, Optical Fiber 
Systems, etc. 

© Estimate IR Radiant Intensity and 
Radiation Pattern 

© Evaluate IR Transmissiveness of 
Materials 


Operating principle 

The active luminous area of the IR-B2 infrared 
indicator card consists of fine crystalline 
semiconductor material doped with rare-earth 
metals, Europium and Samarium. This material 
is capable of being charged (stimulated) with 
light and responds best to blue light. When 
subjected to IR stimulation, this material emits 
visible light. The brightness of this emitted light 
is directly proportional to the intensity of the IR 


stimulation. 


Charging 

The charging time depends on the intensity of 
the light source used. A few seconds are 
sufficient when charging with sunlight, several 
minutes, however, may be necessary in case of 
dim light. One should be careful in charging 
with an incandescent source, as the IR segment 
of this light source serves to elicit emission, 
even as the card is excited. So, IR-free light is 
best and can be obtained by using an IR filter 
such as a ‘SCHOTT’ BG39. 


Indicator Operation 

The indicator card is charged with IR light and 
emits visible light. The emitted light will be 
proportional to the intensity ot the IR light. The 
intensity of the emitted light, however, is not 
constant but declines over time with each 
stimulation. The rise and fall time for emission is 
in the microsecond range. Filters such as 
RG780 through RG1000 from SCHOTT can be 
used to isolate specific segments of the IR light 


te bon tanta 
we Woleu., 





IR-B2 


INFRARED INDICATOR CARD 


Active area 





INFRARED INDICATOR 
Made in German 








- e'Test of IR light-emitting diodes: 
* Examination of IR:intensi 
+ Estimation of IR (ransmission:factor: of: material 








approximate size 


Self-Discharge 

Like any other energy storing device, the infrared indicator card IR- 
B2 tends to a self-discharge, resulting in an extremely low emission. 
An (almost) complete self-discharge takes several months; the 
saturation charge is stored for about ten minutes. 


Service Life 

The charge/discharge cycles and full discharge cause no percep- 
tible aging. Overloading is not possible. Strong, steady UV radiation 
will cause an irreversible decline in sensitivity. The sudden, abrupt 
failure of the card is impossible. 


Further Notes on Use 

The card has to be charged with daylight or fluorescent light. In case 
of self-discharge or decline in sensitivity after IR stimulation, the card 
must be recharged. If the IR source is weak, shield the card from 
ambient light. The card is humidity resistant and can be used in 
transmissive or reflective mode. The use of an IR-blocking filter.is 
recommended if using an incandescent source (e. g. SCHOTT 
BG39). 


Characteristics 


Peak A for max. charge (excitation) approx. 480 (blue) 


indication 4 (under fluourescent light) 400 to 700 
(visible light) 

Low-end A of sensitivity to IR (stimulation) approx. 700 

(10% of max. sensitivity) (dark-red) 


Peak 2 for IR sensitivity approx. 1020 
(near IR) 

Active area 30 x 20 

Outside dimensions (credit-card size) 85.5 x 54.0 x 0.8 


: 

High-end A of sensitivity to IR (stimulation) approx. 1300 nm 

(10% of max. sensitivity) (medium IR) 

7 

Temperature range -30 to 70 °C 
short-term usage: 100 
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IR-B2 
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Phototransistors 





Package Outline 












TC 









SFH320-2 





SFH320-3 











Photo- 
Package Half current 
Type Angle 4=950 mn 
Ipce(mA) 
Se hi 
SMT- 


TOP-LED 






16-32 pA 
































Collector 
Emitter 
Voltage 
Veo (V) 


Radiant 
Sensitive 
Area mm? 


Features 


Surface mount 
PL-CC-2 package. 
Compatible with 
automatic place- 
ment equipment. 
Matches IR emitter 


0.045 


SFH420. 
IR remote control., 


high gain. Asmax 
850 nm. Matches 
IR emitter LD271, 
D273, SFH484, 
or SFH485. 


0.12 




































SMT- +60° _ 
SFH320F-2 | TOP- 16-32 HA 
LED, 
fs daylight 
BP103B-2 0.63-1.25 
T1 5/4 
clear ae 
BP103B-4 plastic. >16 
SFH303-2 | 11 3/4 ie 
sFHso3-3 | ©™™) aw 
clear 
+20° 50 
——-l srrsost2 | 13, 
sacar 
plastic, 
daylight 13:1 
SFH303F-4 | fitter eae 
SFH317-2 | 14 3/4 
sFH3i7-3 | &™m) 
| flat, Clear 
: SFH317-4 plastic. 
+60° 
——=| ] SFH317F-2 | 11 3/4 
rd «CS mm) 
SFH317F-3 flat plas- 
tic, day- 
SFH317F-4 | ight filter. 
SFH309-2 
T1 
(3 mm) 0.63-1.25 
plastic. 
SFH309F-3 (3 mm) 0.63-1.25 
+ plastic, 


filter 
| sFH900F-5 _ 


21.6 














Good linearity, high 
photosensitivity. 
Visual and near IR 
range usage. 


0.30 





Good linearity, high 
photosensitivity. 
Fast rise and fall 
times. 


IR remote control. 
Narrow accep- 
tance angle. 
Matches IR emitter 
SFH409. 
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Phototransistors (Continued) 













































































































Photo- ear 
Halt current ollector | Radiant 
Package Outline Part Package 1 angle | 2=950mn | Emitter | sonsitive Features Page . 
Number Type Vece5 V Voltage Aséa niin 
, oe A) Veco (V) 
PCE! 
SFH309P-2 63-125 pA 
SFH309P-3 T1 flat 100-200 
clear pA 
plastic. 
SFH309P-4 a IR remote control. 
. +75° 35 0.045 Wide acceptance 9-29 
SFH309PF-2 63-125 pA angle. Matches IR 
TH flat emitter SFH409. 
SFH309PF-3 | plastic, ect 
daylight H 
filter. 
SFH309PF-4 ieee 
pA 
BP103-2 
eet IR remote control. 
BP 103-3 eld to 0.125-0.25 Narrow accep- 
-18, 
BP103-4 clear 50 0.12 plea 94 
BP103-5 ate 0.32-0.63 oe IR emitter 
BP103-6 
BPX38-2 02.-0.4 
Tee Wide acceptance 
BPX38-3 hermetic 0.32.-0.63 angle 80° ante 
+40° ; 
BPX38-4 ite eee =o 0.5-1.0 a pars 880 nm. Matches on 
lens IR emitter SFH402. 
BPX38-5 ; 0.8-1.6 
| BPX43-2 | 0.8-1.6 
TO-18 Narrow accep- 
BPX43-3 hermetic tance angle 30° 
package, | +15° Asmax 880 nm. 9-12 
BPX43-4 glass Matches IR emitter 
lens. SFH401. 
0.5-1.0 
TO-18 Very narrow 
hermetic acceptance angle 
package, | +8° 32 0.12 16°. Asmax 850 9-17 
glass 1,.25-2.5 nm. Matches IR 
lens. emitter SFH400. 
L BPY62-5 2.0-4.0 
SFH501-1 
501 pee | 
—= To-18 | #7° 35 0.14 EROIOGENNGION, » | | eee7 
Se | SFH501-2 >4.0 
| Rectan- | 
se cage | 202 Asmax 870 nm. 
{ LPT-80A aac’ | hoe | Se = Matches IRemit- | 9-20 
———SS Sie. cm? ters IRL80A/81A. 
facing. I 
i eo 
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Phototransistors (Continued) 


a: 








































ae ae 
phote: Collector | 
Half current : Radiant 
Package Outline  lesloe se Angle | A=950 mn ce on Sensitive Features Page 
Voe=5 V Vero (V) Area mm? 
Ipce(mA) | om 
SFH305-2 Minitature 0.25-0.5 Narrow accep- 
clear tance angle 32° 
plastic, +16° 0.17 Asmax 850 nm. 9-24 
axial Matches IR emitter 
SFH305-3 leads. SFH405. 








BPX81-2 





BPX81-3 
BPx81-4 


1 diode 








BPX82 





2 diode 





BPX83 


3 diode 





























BPX84 4 diode 
BPX85 § diode 
BPX86 6 diode 
BPX87 7 diode 
BPX88 8 diode 
BPxX89 9 diode 
BPX80 10 diode 




















0.32-<1 





32 





0.17 


0.17 per 
diode 









Array package. 
Axial leads. Asmax 
850 nm. 
BPX81-matches 

IR emitter LD261. 
BPX82-89, BPX80— 
matches IR emit- 
ters LD262-9, 
LD260. 
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Phototransistors/ 
Photodarlington 


SIEMENS BP 103 


SILICON NPN PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 











| @.167 (4.25) 
@.163 (4.15) 
106 (2.7) 
CORE Chip Location 
FEATURES Maximum Ratings 
* Silicon NPN Epitaxial Phototransistor — Operating and Storage Temperature Range (Top, Tgtg) ss:sscessseeseseenen -40° to +80°C 
© Wide Acceptance Angle, 110° Soldering Temperature (22 mm from case bottom) 
. ee Dip Soldering Time (Tg) t$5 Su... .cceccsccsssccsccescrsseseapesessceseesecescovssreeverssaeraaes 260°C 
® Five Sensitivity Ranges s 
asa rae y 9 Iron Soldering Time (Tg) tS3.S wo. cceccccsseseseeesssceessessesesecsecsesascseeessesesseesseaseas 300°C 
High Reliability : Collector Emitter Voltage (VER) .ecscesceseceecettetecsetecseneceseseetestetasevsesesseeeetseeasseeess 50 V 
* Short Switching Time Emitter Base Voltage (Veg) ....seesecssscstsssessescsesesessessessssresnesesescesesaesnecieeeesessananeess 7V 
® Good Linearity Collector CUMrenti(le) sccsciiessse csiersee ova tectsien Betecathtisnuececclaastetenlerenns 100 mA 
® Matches IR Emitter LD242 Collector Peak Current (Ipx) t< 10 WS oc ceccceececeeesceetersereteesstssecseseneeeeaeaees 200 mA 
; : Power Dissipation (Prot) Ta=25°C oo. ccc cenecenesseneerereeceenerteetieeeeae 150 mW 
* Package: Modified TO18 Thermal Resistance (Rypya) ....sccssssccsssecssssessessssresssssesessersesscsseesseeestesarsns 500 K/W 
* Clear Plastic Lens 
Characteristics (T,=25°C) 
FEATURES Parameter Symbol Value Unit 
The BP103 is an epitaxial NPN silicon Maximum Sensitivity Wavelength Agmax 850 nm 
planar phototransistor in a modified TO18 Spectral Range, Photosensitivity r 420 to 1130 nm 
(18 A 3 DIN 41876) package with a clear Radiant Sensitive Area A 0.12 mm? 
plastic lens. The lens provides a wide Die Area Dimensions LxW 0.5 x0.5 mm 
angle for incident light. Distance, Die Surface to Case Surface H 0.2 to 0.8 mm 
: ‘ Half Angle cc) +55 Deg. 
The emitter lead is marked by 4 tab at Photocurrent, Collector-Base Diode 
the case bottom. The collector is electri- (Ec=0.5 mW/om2, Vog=5 V) I 09 its 
II i : eed » YCB= PCB . 
cally connected to the metallic case (Ey=1000 Ix, std. light A, Veg=5 V) es 97 wv 
Applications include: electronic flashes, Capacitance 
light reflecting switches, light curtains, (Vce=0 V, f=1 MHz, E=0) Coe 8 pF 
and measurement and control. (Vog=0 V, f=1 MHz, E=0) Cag 14 pF 
(VeR=0 V, f=1 MHz, E=0) Cep 19 pF 
Collector Emitter Leakage Current 
(VeEQ=35 V, E=0) IcEO 5 (<100) nA 
Parameter -2 3 -4 -52) | -6@) [ Unit 
Photocurrent, 7 


Collector-Emitter(™) 
(E-=0.5 mW/cm2, 








Voe=5 V) Ipce |.08 -.16}.125 —.25 120-.40 132-.63 | 2.50 | pA 
(Ey=1000 Ix, standard 
The illuminances refer to unfiltered radiation of light A, Vce=5 V) lpce | 0.38 | 0.60 a | @ | Le. nes 
a tungsten filament iamp at a coior temperature Rise/Faii Time (ic=i MA, | | | 
of 2856 K (standard light A per DIN 5033 and Vec=5 V,Rp=1kQ) — tate 5 7 9 12 15 us | 
IEC publication 306-11). Irradiance Ee Collector Emitter | 
measured with HP radiant flux meter 8334A 


Saturation Voltage 


; (ic=lecemin * 0.3, 
Notes E=1000 Ix) Veesat] 150 150 150 150 150 | mV 
1. Measured with LED 1=950. Ipoe=transistor t 


with option 013. 


























photocurrent; Ipcg=collector-base-diode Current Gain 
photocurrent. (Eg=0.5 mWicm?, pce 
2. Availability subject to yield. A=950 nm, Vor=5 V) Ipc 140 210 340 |_~530 | 800 
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Relative spectral sensitivity Photocurrent Ipce=f(Ee), Vog=5 V Total power dissipation 
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Output characteristics Dark current Iceo=f(Voge), E=0 Photocurrent lpce_/lpceos=f(Ta), 
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Dark current Iceo/iceoas=f(Ta), Collector emitter capacitance Collector base capacitance 
Voe=25 5V, E=0 Coge=f(Voce), f=1 MHz, E=0 Cop=f(Vog), f=1 MHz, E=0 


TA OHFD 1595 

foe 2 

TNT I a | 
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Emitter base capacitance 
Cep=f(V_eg), f=1 MHz, E=0 
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SIEMENS 





FEATURES 
® Silicon NPN Epitaxial Phototransistor 
® Acceptance Angle, 50° 

* Low Cost 

® Very High Gain 

® Short Switching Time 

® Good Linearity 


® Matches IR Emitters LD271, LD273, 
SFH484 and SFH485 


® Package: 7134 
® Clear Plastic Lens 


FEATURES 


The BP1038B is a high-sensitivity epitaxial 
NPN silicon planar phototransistor. It is 
enclosed in a T1% (5 mm) clear plastic 
package. 


The collector is denoted by a “flat” on the 
case bottom. 


BP 103B 


SILICON NPN PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 


Emitter. 
Surface not flat ned AEE 189 (4.8) 232 (5.9 
024 (.6) ; 


016 (.4) .039 (1.0) 


028(.7)) 
@.201 (5.1) 
-100 (2.54) @.189 (4.8) @ 
\ 


- 024 (.6) 
.039 (1.0) : . .016 (.4) 


Chip 


354 (9.0) Location 


990 (25.2) 323 (8.2) 


951 (24.2) 


Maximum Ratings 


Operating and Storage Temperature Range (Top, Tgtq) .--sseceeeeeee —55° to + 100°C 
Soldering Temperature (22 mm from case bottom) 

Dip Soldering Time (T,) tS$5 $....cceccc sere cneeeeeesseesetatsenesteaseetsesaeeasneraataes 260°C 

lron Soldering Time: (T.,) 153. Si..a acs sessed iesesetadaletvdees dications denne 300°C 
Collector Emitter Voltage (Voge) .-ecsccccceceeec ee cceeeeesceecseseeeetaneeteecesecneseeeeneeatneanas 35 V 
Emitter'Base: Voltage (Veg): 2. c he a ae ee ia 7V 
Collector Current (IG) sie see atten ane ails ce ta ental ete dred ctneeeds 50 mA 
Collector Peak Current (Ipx) t<10 US occ ccc ccececnerenettereseereeetetetteenecnena 100 mA 
Power Dissipation (Prot) Ta=25°C oo. cece tence cce ests cnenseesenenentseeetertaeeees 200 mW 
Thermal Resistance (Rypyja) ....-ccccccceeecsceeceecscecceceeeceneeseseeesneetesecearanaes 375 K/W 
Characteristics (T,=25°C) 
Parameter Symbol Value Unit 
Maximum Sensitivity Wavelength Asmax 850 nm 
Spectral Range, Photosensitivity r 420 to 1130 nm 
Radiant Sensitive Area A 0.12 mm? 
Die Area Dimensions LxW 0.5 x0.5 mm 
Distance, Die Surface to Case Surface H 4.1t04.7 mm 
Half Angle @ +25 Deg. 
Capacitance 

(Vcog=0 V, f=1 MHz, E=0) Cog 65 pF 
Collector Emitter Leakage Current 

(Vcee9=35 V, E=0 Ix) lcEO 5 (<100) nA 
















Parameter Unit 
Photocurrent, Collector-Emitter(?) 
(E-=0.5 mW/cm2, Voe=5 V) 
(Ey=1000 Ix, Vec=5 V) 
Rise/Fall Time (Ic=1 mA, 
Voec=5 V, Rp=1 kQ) 
Collector Emitter 
Saturation Voltage 


(lc=lpcemin © 0.3, E=1000 Ix) 









lege |.63 to 1.25 | 1 to2 
face 3.4 5.4 











mV 








The illuminances refers to unfiltered radiation of a tungsten filament lamp at a color 

temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-11). 

Irradiance Ee measured with HP radiant flux meter 8334A with option 013. 

Note 

1. Measured with LED A=950. Ipce=transistor photocurrent; Ipog=collector-base- 
diode photocurrent. 
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Relative spectral sensitivity 
Srer=t() 


Sre.=f() 


Photocurrent lpce/ pceas=f(Ta), 
Voe=5 V 








Photocurrent Ipoe=f(Ey) 
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Dark current Iogo=f(Vo¢), E=0 
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SIEMENS 





FEATURES 


Silicon NPN Epitaxial Phototransistor 
Premium Hi-Rel Device 

Moderate Gain 

Short Switching Time 

Five Sensitivity Ranges 

Package: TO18 Hermetic 

Flat Glass Lens 

Visibie and IR Range Usage 


FEATURES 


The BPX38 is an high-sensitivity epitaxial 
NPN silicon planar phototransistor in a 
TO18 (18 A 3 DIN 41876) package with a 
flat lens. The collector is electrically 
connected to the metallic case. 


The illuminances refer to unfiltered radiation of 
a tungsten filament lamp at a color temperature 
of 2856 K (standard light A per DIN 5033 and 
IEC publication 306-11). Irradiance E¢ 
measured with HP radiant flux meter 8334A 
with option 013. 


Notes 

1. Measured with LED A=950. Ipce=transistor 
photocurrent; Ipcg=collector-base-diode 
photocurrent. 

2. Availability subject to yield. 


BPX38 


SILICON NPN PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 


570 (14.5) 
“492 (12.5) 


.210 (5.35) 
.198 (5.05) 





—>| 


D187 (4.75) 
max. 


Emitter 
Base _ 110 
Collector (2.8) 


Chip Location .210 (5.35) 


Radiant 
sensitive area 





Maximum Ratings 


Operating and Storage Temperature Range (Top, Tsta) 
Soldering Temperature (22 mm from case bottom) 

Dip Soldering Time (T,) ts5s 

Iron Soldering Time (T,) t<3.s 
Collector Emitter Voltage (VcEo) 
Emitter Base Voltage (Veg) 
Collector Current (Ic) cc eceeee ee 
Collector Peak Current (|px) t<10 us .. 
Power Dissipation (Proz) Ta=25°C .... ) 
Thermal: Resistance (Ryiya)isiss sent ddeamseic west rien aiden: 


Characteristics (T,=25°C) 













Parameter Symbol Value Unit 
Maximum Sensitivity Wavelength Asmax 880 nm 
Spectral Range, Photosensitivity X 450 to 1120 nm 
Radiant Sensitive Area A 0.675 mm?2 
Die Area Dimensions LxW 1x1 mm 
Distance, Die Surface to Case Surface H 2.05 to 2.35 mm 
Half Angle 0 +40 Deg. 
Photocurrent, Collector-Base Diode 

(E-=0.5 mW/cm2, Vop=5 V) lpcg 1.8 pA 

(Ey=1000 Ix, Veg=5 V) IPCB 55 yA 
Capacitance 

(Vog=0 V, f=1 MHz, E=0) Coe 23 pF 

(Vog=0 V, f=1 MHz, E=0) Cop 39 pF 

(Veg=0 V, f=1 MHz, E=0) Ces 47 pF 
Coltector Emitter Leakage Current 

(Vogp=25 V, E=0) IcEO 20 (<300) nA 
Parameter -2 -3 -4 -5 (2) Unit 
Photocurrent, 
Collector—Emitter() 

(Ey=1000 Ix, standard 

light A, Vee=5 V) Ipce | 0.95 1.5 2.3 3.6 mA 


(E-=0.5 mW/cm2, 
A=950 nm, Vce=5 V)_ Ipce 


Rise/Fall Time (lc=1 mA, 


.2to .4 |.32to 63 .5to1.0].8to1.6 | mA 























Vec=5 V, R,=1kQ) — tate 9 12 15 18 ps 
Collector Emitter 

Saturation Voltage 

(Ic=lpcemin * 0.3, 

E-=0.5 mW/cm2) Vocesat| 200 200 200 200 mV 
Current Gain 

(Eg=0.5 mWicm2 lage 

A=950 nm, Voe=5 V) lecg 170 280 420 650 
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Relative spectral sensitivity 


Photocurrent lpce=f(Ee), Voge=5 V 
Srev=f(A) 
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Directional characteristic 
Sret=f(o) 
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Output characteristics 


Dark current Iceo=f(Vc_E), E=0 
Io=f(Vog), |p=Parameter 


Total power dissipation 
Pror=f(Ta) 
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Output characteristics 
Ic=f(Vce), Ig=Parameter 





Voe=5 Vv 


75 °C 100 


or 


BPX38 


Dark current Iceo/Iceozs=f(Ta), 
Vog=25 V, E=0 





Emitter base capacitance 
Cep=f(Veg), f=1 MHz, E=0 
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Collector emitter capacitance 
Ccg=f(Vc_), f=1 MHz, E=0 
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Collector base capacitance 
Cop=f(Vcg), f= 1 MHz, E=0 
“0 


Aci EET 

STANT 
SELL 
STEEN A Ui 
SEAT TLT 
VETTING 
VEEL ITNI 
die AL a 


0 
107?) 0077 10st’, 102 


—" Yes 









25 


20 


1S 


10 





Phototransistors/ 
Photodarlington 


BPX38 


SIEMENS 





FEATURES 


Silicon NPN Epitaxial Phototransistor 
Narrow Acceptance Angle, 30° 
Premium Hi-Rel Device 

Very High Gain 

Short Switching Time 

Good Linearity 

High Spectral Sensitivity 

Five Sensitivity Ranges 

Package: TO18 Hermetic 

Rounded Glass Lens 


FEATURES 


The BPX43 is an epitaxial NPN silicon 
planar phototransistor ina TO18 (18A3 
DIN 41876) package with a rounded 
glass lens. The collector is electrically 
connected to the metallic case. 


The illuminances refer to unfiltered radiation of 
a tungsten filament lamp at a color temperature 
of 2856 K (standard light A per DIN 5033 and 
IEC publication 306-11). Irradiance E¢ 
measured with HP radiant flux meter 8334A 
with option 013. 


Notes 

1. Measured with LED 1=950. Ipce=transistor 
photocurrent; Ipcg=photocurrent of 
collector-base-diode. 

2. Availability subject to yield. 





BPX43 


SILICON NPN PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 


244 (6.2) 
212 (5.4) 


570 (14:5 200 (5.1) 
“A492 (12.5) 


@.189 (4.8) 
@.181 (4.6) 


Emitter 
Base 


Collector 
Chip Location 


Maximum Ratings 


Operating and Storage Temperature Range (Top, Tyg) secrete 65° to +125°C 
Soldering Temperature (22 mm from case bottom) 

Dip Soldering Time (T,) tS5 So... ee eeseetecessecsseceseeecesseseeeseeteensenseeceenees 260°C 

Iron: Soldering Time: (Tg) tS3 Svcscicscissonscsecasssviesgcrctereaecatecosesnnuseageacedennees 300°C 
Collector Emitter Voltage (Veg) .eseeccececceeseesssestseneccensesseteseenesesatecaeseseaeaeeeneeeens 50 V 
Emutter'Base. Voltage (Veg): si.iie taal) aes elecievaiaid wits cies aaeeneinns 7V 
Collector Current. (le) ash. hese cttd en dient antacid haan 50 mA 
Collector Peak Current (Ip) t<10 WS oo. ccecctecnetseecseteeeceseteesenetesssseseeesneees 200 mA 
Power Dissipation (Prot) Ta=25°C oie ereecneneeeeenensenessensereagerente 220 mW 
Thermal ResistanGe:(Ripija) sentria es uid dade eed eee: 450 KW 
Characteristics (T,=25°C) 
Parameter Symbol Value Unit 
Maximum Sensitivity Wavelength Asmax 880 nam 
Spectral Range, Photosensitivity X 450 to 1100 nm 
Radiant Sensitive Area A 0.675 mm? 
Die Area Dimensions LxW 1x1 mm 
Distance, Die Surface to Case Surface H 2.4 to 3.0 mm 
Haif Angle 9 +15 Deg. 
Photocurrent, Collector-Base Diode 

(E¢=0.5 mW/cm2, Vop=5 V) lec 14 pA 

(Ey=1000 Ix, Vop=5 V) lecg 35 HA 
Capacitance 

(Vog=0 V, f=1 MHz, E=0) Coe 23 pF 

(Vop=0 V, f=1 MHz, E=0) Cog 39 pF 

(Vep=0 V, f=1 MHz, E=0) Cep 47 pF 
Collector Emitter Leakage Current 

(Voe=25 V, E=0) Iceo 20 (<300) nA 


Parameter 





Photocurrent, 
Collector—Emitter() 
(E-=0.5 mW/cm2, 











Voe=5 V) pce (8 to 1.6|1.25t02.5 |2to4 | 3.2t063| mA 

(Ey=1000 Ix, standard 

light, Voe=5.V) Ince |_3.8 6.0 | 95 | 150 | mA 
| Rige/Fall Time (lo=1 mA, 

Vec=5 V, Ri=1kQ) tate | 9 12. | 45 18 | us 
Collector Emitter 


Saturation Voltage 

(Ic=lpcemin ¢ 0.3, 

E-=0.5 mW/cm2) Vcesat | 200 220 240 260 mv 
Current Gain 

(Ee=0.5 mWicm2. pce 

A4=950 nm, Vce=5 V) lecg 110 170 270 430 640 
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Relative spectral sensitivity 
REL=f(A) 
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Output characteristics 
Io=f(Vce), Ip=Parameter 
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Total power dissipation 
Pror=f(Ta) 
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Output characteristics 
Ic=f(Vce), Ip=Parameter 
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Emitter base capacitance 
Cep=f(V_eg), f=1 MHz, E=0 
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SIEMENS 


Package Dimensions in Inches (mm 
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FEATURES 


® Silicon NPN Epitaxial Phototransistor 
* Narrow Acceptance Angle, 36° 
® Low Cost 
® High Gain 
© Miniature Size 
® Available as Single Diode (BPX81) 
or Arrays 
~— BPX82, Two Diodes 
— BPX83, Three Diodes 
- BPX84, Four Diodes 
~ BPX85, Five Diodes 
- BPX86, Six Diodes 
— BPX87, Seven Diodes 
— BPX88, Eight Diodes 
— BPX89, Nine Diodes 
— BPX80, Ten Diodes 
® Matches IR Emitter LD261 


FEATURES 


The BPX81 is a single diode plastic 
encapsulated phototransistor: the BPX82 
to BPX89, BPX80 are arrays. These silicon 
NPN epitaxial planar phototransistors 
have standard lead spacing of 0.100" 
(2.54 mm). 


The small angle of the lens-shaped 
window avoids optical “cross modulation” 
from an adjacent system. The collector 
leads are marked by tabs. 


Applications include use with filament 
lamps and infrared light. The BPX81 can 
be mounted on PC boards and also can 
be used as a detector with IR emitter 
D261 in miniature light barriers. 


SINGLE DIODE BPX81 
2-10 DIODE ARRAYS BPX82-—89, 80 


SILICON NPN PHOTOTRANSISTOR 


“Ae 112 (2.84) 
.088 (2.24) 


Parting line. 
Flash not 
included in 
tolerance 





.141 (3.6) 


Collector .126 (3.2) 


.106 (2.7) 


075 (1.9 
067 (1.7 


010 (.25) 
006 (.15) 


138 (3.5) 
118 (3.0) 


es ie ON ae 


(2.54) 


Typ. 
ey o. Lead spacing 
BPX82-89, 80 .100 (2.54) 


o° to 5° 


083 (2.1) 
059 (1.5) 








Maximum Ratings 





Operating and Storage Temperature Range (Top, Tstq) veces —40° to +80°C 
Soldering Temperature (22 mm from case bottom) 

Dip Soldering: Time (T.) ts5°Sic tai icici iedan te deasent Gav euhadts 230°C 

Iron Soldering Time (T) tS $ eseeccescccccscssessssscateceensecsnsceesessetsatesseesntsessersnes 300°C 
Collector Emitter Voltage (Voge) ...ecceecce erences sets seseesseneceseseessseesnestassaretsesnenaes 32V 
Collector Currant (16): cccsiz.cstncetass seid tascntomtetndetsniseaprieisiysazag aleve agaieioes 50 mA 
Collector Peak Current (lp) t<10 US occ ce cere errs eeecrennnneentineniesies 200 mA 
Power Dissipation (Prot) Ta=25°C ooo cece re eects urate ceseeceaen 90 mW 
Thermal Resistance (Rapa) ....eecccec cece eeccetsepeeeeeceteeeenteees Shea ba tsoatee 750 KW 
Characteristics (T,=25°C) 
Parameter Symbol Value Unit 
Maximum Sensitivity Wavelength Asmax 850 nm 
Spectral Range, Photosensitivity r 440 to 1070 nm 
Radiant Sensitive Area A 0.17 mm2 
Die Area Dimensions -LxW 0.6 x06 mm 
Distance, Die Surface to Case Surface H 1.3to 1.9 mm 
Half Angle @ +18 Deg. 
Capacitance 

(Vcog=0 V, f=1 MHz, E=0) Coe 6 pF 
Collector Emitter Leakage Current 

(Vop=25 V, E=0) lcEo 25 (<200) nA 
Parameter BPX81-2} BPX81-3| BPX81-4]| BPX82-89 





Transistor Photocurrent, 
Collector-Emitter() 

(E-=0.5 mW/cm?, 

Vog=5 V) lpce 

(Ey=1000 Ix, standard 

light A, Vog=5 V) Ipce 
Rise/Fall Time (lc=1 mA, 

Vog=5 V, R.=1 kQ) 
Collector Emitter 

Saturation Voltage 

(Ic=lpcemin * 9-3, 

4=950 nm, Vog=5 V) Voésat 








The illuminances refers to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-11). 
irradiance Eg measured with HP radiant flux meter 8334A with option 013. 


Notes 

1. Measured with LED 4=950. Ipce=transistor photocurrent; lpcg=collector-base- 
diode photocurrent. 

2. Availability subject to yield. 
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Relative spectral sensitivity 
Srev=f(a) 
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Directional characteristic 
REL=f() 
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Photocurrent-BPX81 Ipoe=f(Ee) 
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Collector emitter capacitance 
Coe=f(Vce), f=1 MHz, E=0 
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Photocurrent-BPX82-89, 80 lpoe=f(E_) 
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Dark current-BPX81 
Iceo=f(Ta), Voe=25 V, E=0 
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FEATURES 

Silicon NPN Epitaxial Phototransistor 
Very Narrow Acceptance Angle, 16° 
Premium Hi-Rel Device 

Very High Gain 

Short Switching Time 

Good Linearity 

Five Sensitivity Ranges 

Package: TO18 Hermetic 

Rounded Glass Lens 


FEATURES 


The BPY62 is an epitaxial NPN silicon 
planar phototransistor ina TO18 (18 A3 
DIN 41876) package with a glass lens. 


There is an external base connection. 
The emitter is marked by a tab on the 
case bottom. The collector is electrically 
connected to the metallic case. 


The BPX43 is suitable for use with 
filament lamp light where sensitive 
photoelectric detectors are required. 


The illuminances refer to unfiltered radiation of 
a tungsten filament lamp at a color temperature 
of 2856 K (standard light A per DIN 5033 and 
IEC publication 306-11). Irradiance E, 
measured with HP radiant flux meter 8334A 
with option 013. 


Notes 

1. Measured with LED A=950. Ipce=transistor 
photocurrent; lpcg=collector-base-diode 
photocurrent. 

2. Availability subject to yield. 


BPY62 


SILICON NPN PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 


@.187 (4.75) 


210 (5.35 | wax: 
“498 (5.05) - 
eae ee 


@.110 (2.8) 
@.106 (2.7) 


570 (14.5 
“492 (12.5) 


.210 (5.35) 
Radiant 


Chip Location rar 
sensitive area 





Maximum Ratings 


Operating and Storage Temperature Range (Top, Tstg)....- -55° to +125°C 
Soldering Temperature (22 mm from case bottom) 

Dip Soldering Time (T,) ts5 s 

Iron Soldering Time (T,) ts3 s 
Collector Emitter Voltage (Vceo) 
Emitter Base Voitage (Veg) 
Collector Current (Ic) ....ceciceteseinceens 
Collector Peak Current (Ip,) t<10 ps 
Power Dissipation (Prot) Ta=25°C wo.cccee cscs sseeseneceeesetesecesssessesecasteeneenees 
Thermal Resistance (Rypya)..cccccccccceescsseesrre stresses seesersnuesienerenees 


Characteristics (T,=25°C) 
















Parameter Symbol Value Unit 
Maximum Sensitivity Wavelength Agmax 850 nm 
Spectral Range, Photosensitivity Xr 420 to 1130 nm 
Radiant Sensitive Area A 0.12 mm2 
Die Area Dimensions LxW 0.5 x 0.5 mm 
Distance, Die Surface to Case Surface H 2.4 to 3.0 mm 
Half Angle © +8 Deg. 
Photocurrent, Collector-Base Diode 

(Ee=0.5 mW/cm?, 1=950 nm, Vog=5 V) locp 45 pA 

(Ey=1000 Ix, Vepg=5 V) lecg 17 HA 
Capacitance 

(Vop=0 V, f=1 MHz, E=0) Cor 8 pF 

(Vep=0 V, f=1 MHz, E=0) Cog 11 pF 

(Vep=0 V, f=1 MHz, E=0) Crp 19 pF 
Collector Emitter Leakage Current 

(Vce=35 V, E=0) loEo 5 (<100) nA 
Parameter -2 -3 -4 -5 (2) Unit 
Photocurrent, | 1 


Collector—Emitter(*) 
(Ee=0.5 mW/cm2, 


Voe=5 V) Ipce | Sto 1 | .8to 1.6 /1.25 to2.5| 2 to 4 mA 
(Ey=1000 Ix, standard 





Rise/Fall Time (Ip=1 mA, 
Voc=5 V, RL=1kQ) tate | 5 7 9 12 us 
Collector Emitter of 
Saturation Voltage 


(Ic=lpcemin * 9.3, 


























E-=0.5 mW/cm2) Veesat} 150 150 160 180 mV 
Current Gain 

(E-=0.5 mW/cm2. pce 

Voge=5 V) lpcp | 170 270 420 670 
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Relative spectral sensitivity 
Srev=f(a) 
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Directional characteristic 
Sret=f() 
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Output characteristics 
lc=f(Vce), Ip=Parameter 








Photocurrent lpce=f(E¢), Vog=5 V 
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Total power dissipation . 
Prot=f(T a) 
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Output characteristics 
lc=f(Vce), Ip=Parameter 
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BPY62 


Dark current Iceo/Iceoas=f(Ta), Collector emitter capacitance Collector base capacitance 
Voe=25 SV, E=0 Coe=f(Voe), f=1 MHz, E=0 Cop=f(Vcp), f=1 MHz, E=0 
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Emitter base capacitance 
Cep=f(Veg), fe 1 MHz, E=0 
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Phototransistors/ 
Photodarfington 


SIEMENS oe LPT-80A 


PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 


‘650 (16.51) .230 (5.84) 1 
630 (16.00) .220 (5.59) nee eH 


.06 (1.52) 092 (2.34) — 


Nominal Emitter 082 (2.08) 





.100 
(2.54) Collector .051 (1.29) LL oe vee al be 
DSS 14) 067 (1.70) 
025 (.64) eres Mold mark 057 (1.45) 
ce See 
piles nominal 
FEATURES 
® Low Cost Plastic, Side Facing Package 
® High Sensitivity Maximum Ratings 
© Matches Infrared Emitter IRL-80A, Operating/Storage Temperature Range (Top, Tsta) -.------ -40° to +100°C 
IRL-81A Soldering Temperature, t=5 SOC oo... cceceeessecestetesesesesesteteteseanenes 240°C 
Collector Emitter Voltage (VEE)... cseececceseeeseeeeerieneeerenrseeesseneenees 30 V 
DESCRIPTION Emitter Collector Voltage (Veco) ...ssssssssssssecssessesssesseessseseevesassetscsesseeaes 5V 
The LPT-80A is a plastic, NPN phototran- Collector Current (iq) .......2::ccceccseeeseeeeeeceseeseeeseeesetsaeesssessseavensenesenes 50 mA 
sistor. It comes in a lensed, clear plastic, Collector Peak Current (Ion) t= 1 MS eee eee ener etrerereeenreees 100 mA 
side-facing, miniature package. The lens ac- Power Dissipation (Prot) Ta=25°C oo. eceececeneeeteeeeereeeneeees 100 mw* 
cepts light from very wide angles, +40°. This *Derate Linearly Above 25°C 00... cc cccccseecteeeeensetteeenseeeees 1.33 mW/°C 
detector is ideal for industrial processing 
and control applications requiring beam in- Characteristics (T,=25°C) 
SeUP HON: Parameter Symbol Value Unit 
Maximum Sensitivity Wavelength 870 nm 
Acceptance Half Angle © +40 Deg. 
Collector Emitter Leakage Current 
(Vcg=15 V, H=0) loro <100 nA 
Photocurrent (1) 
(Vog=5 V, H=0.5 mW/cm2) Ip >200 pA 
Breakdown Voltage (Ic=1 mA) BVcEo 30 min. V 
(Ip=100 pA) BVEco 5 min. V 
Saturation Voltage 
(Ip=250 pA, H=0.5 mW/cm?) VcEsat 0.15 typ. V 
VecEsat 0.4 max. V 
Note 


1. The light source is a tungsten filament bulb used with a 950 +30 nm filter. The 
mechanical axis is aligned with the light source. 
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Relative spectral emission Sp_-/=f (A) 
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Radiation characteristics Spe,=f (¢) 
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Forward current Ipc_e=f (Vc_e), Parameter=E¢ 
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LPT80A 
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FEATURES 

* Daylight Filter-SFH303F 

¢ Acceptance Angle, 40° 
High Reliability 

Short Switching Time 

High Spectral Sensitivity 
Good Linearity 

High Photosensitivity 

Base Connection 

Matches IR Emitter SFH485 
Visible and Near IR Range Usage 


FEATURES 


The SFH303/303F are silicon phototran- - 


sistors with external base connections. 
The SFH303 comes in a standard T1%4 
(5 mm) water-clear plastic package. The 
SFH303F has a black daylight filter. 


The emitter is marked by a tab; the 
collector lead is the center of the three 
leads. 


The devices can be used in industrial 
control applications, light barriers, and 
reflective switches. 


Notes 

1. lpcemin is the minimum photocurrent of the 
specified group. 

2. Availablity subject to yield. 





SFH303 
DAYLIGHT FILTER SFH303F 


SILICON NPN PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 


Surface not flat 


028 (.7) 181 (4.6) 


"157 (4.0) on ar] 7. 


028 (.7) 
016 (.4) Base 


100 (2.54) 
—@ Se | 
100 (2.54) 


L-sore 

: A 
.295 (7.5) ae es 
354 (9.0) 
323 (8.2) 


452 (11.5) 
428 (10.9) 





.992 (25.2) 
.953 (24.2) 





Maximum Ratings 








Operating and Storage Temperature Range (Top, Totq) o-.secreeseeceenee -55° to +100°C 
Soldering Temperature (22 mm from case bottom) 
Dip Soldering Time (Tg) t$5 So... cece neeeeeeseeeeterseecssenesenestenseeseneeres 260°C 
Iron Soldering Time (Tg) tS3.S oo. cceccccececeseeesesseeserseecseeestieecsesesseteereaenenees 300°C 
Collector Emitter Voltage (VoEp) ose re terest eeesereseseseseseeeesssssseenreeteey 50 V 
Emitter Base Voltage (Veg)... sce ccc reese tssstsceneceenersietstseneseesssasneressenenesaeeees 7V 
Collector Current (la) cates csivainds ait otabiiacnsne aateedhange neapeands aimed 50 mA 
Collector Peak Current (Ipx) t<10 US ooo ccenerneerterrececseseetaerseesneeneees 100 mA 
Power Dissipation (Proy) Ta=25°C oo ecceeeecereeecsnseetteneenesienesseaenenes 200 mW 
Thermal Resistance (Rypya) o.sssccceccecseeseeecsensseneeseenceecseessnerenseseessenenentneereees 375 KW 
Characteristics (T,=25°C) 
Parameter Symbol Value Unit 
Maximum Sensitivity Wavelength, SFH303 Asmax 860 nm 
SFH303F —Agmax 870 nm 
Spectral Range, Photosensitivity, SFH303 r 450 to 1100 nm 
(S=10% of Sax) SFH303F ny 720 to 1100 nm 
Radiant Sensitive Area A 0.30 mm2 
Die Area Dimensions LxW 0.75 x 0.75 mm 
Half Angie © +20 Deg. 
Photocurrent, Collector Base Diode 
(Ee=0.5mW/cm2, 1=950 nm, Vog=5 V) lpcg 4.5 pA 
(Ey=1000 lux, Vog=5 V) lpce 15.8 pA 
Capacitance 
(Vce=0 V, f=1 MHz, E=0 Ix ) Coe 10 pF 
(Veg=0 V, f=1 MHz, E=0 Ix) Cop 22 pF 
(Vep=0 V, f=1 MHz, E=0 Ix) Cep 21 pF 
Parameter 





Photocurrent, Collector—Emitter 
(Ee=0.5 mWicm2, Vog=5 V) 


COLIN (2 ANNA le stel Hekt A 
VETIGUY, (Oy bY IA, OU. HY, 


Vce=5 V) 
Rise/Fall Time (Ip=1 mA, 
Vec=5 V, R,=1 kQ) 
Collector Emitter 
Saturation Voltage 
(lc=lpcemin(0.3,E-=0.5 mW/cm2) 
Current Gain 
(Ee=0.5 mW/cm2, Vce=5 V) 
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Relative spectral sensitivity-SFH303 Relative spectral sensitivity-SFH303F Photocurrent Ipce=f(EE), Vog =5 V 
Srev=f(A) Sre=f(a) 
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Directional characteristic 
Srev=f(o) 











Output characteristics Dark current Iceo=f(Voe), E=0 Capacitance 
ic=f(Vo_), |p=Parameter C=f(V), f=1 MHz, E=0 
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SFH303/F 


SIEMENS 





FEATURES 

Narrow Acceptance Angle, 32° 
High Reliability 

Short Switching Time 

Matches IR Emitter SFH405 
Miniature Plastic Package 
0.100" (2.54 mm) Lead Spacing 


FEATURES 


The SFH305 is a NPN silicon planar 
phototransistor in clear plastic encapsula- 
tion with solder terminals and a marked 
collector. There are two photosensitivity 
ranges. 


The SFH305 can be used as a detector 
with IR emitter SFH405 as a miniature 
light barrier with close spacing between 
sender and receiver. 





SFH305 


SILICON NPN PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 


Collector 


.045 (1.15) 


| ogs t (0.9) 


142 (3.6) 


137 (3.5) 
.118 (3.0) .118 (3.0) , 


098 (2.5 
(2.5) , 


020 (.5) .010 (.25) 0 to 5° 


016 (.4) 006 (15) 083 (2.1) 
059 (1.5) 





100 (2.54) 





Maximum Ratings 


Operating and Storage Temperature Range (Top, Ts1q) -...eceererece —40° to +80°C 
Soldering Temperature (22 mm from case bottom) 

Dip:Soldering: Time: (Te) S659 ex. ts avez te secsea tease tetas heart did eed cat oe 230°C 

Iron Soldering Time (Tg) tS3 Soc sseetscneceeeececsecectsensenscseeseaesenesseensaes 300°C 
Collector Emitter Voltage (Voge) o-sseccecceeeseessctetenernesseetserssecaessecrenesneeecnereneneeeeee 32 V 
Collector Current (te) vcs :ceccelonesinntpeeecuts vasnetdag dee stietededdeashae vitae aes 50 mA 
Collector Peak Current (Ip) t< 10 WS occ cceeneeeeeeceseeeaeeeseeecasessesneetaeeeees 100 mA 
Power Dissipation (Prot) Ta=25°C oo..eccccsccesesececseseeseeesecnecenesseneseeesaceassreeareas 70 mW 
Jhermal Resistance (Riya) vist wie ata arabian saieee. 950 K/W 
Characteristics (T,=25°C) 
Parameter Symbol Vaiue Unit 
Maximum Sensitivity Wavelength Asmax 850 nm 
Spectral Range, Photosensitivity r 460 to 1060 nm 
Radiant Sensitive Area A 0.17 mme2 
Die Area Dimensions LxW 0.6 x 0.6 mm 
Half Angle a) +16 Deg. 
Capacitance 

(Vog=0 V, f=1 MHz, E=0 Ix ) Coe 5.5 pF 
Collector Emitter Leakage Current 

(VeE9=25 V, E=0 Ix) IcEO 3(<20) nA 





Parameter 


Photocurrent, Transistor 
Collector—Emitter() 
(Eg=0.5 mW/cm2, Vog=5 V) Ipce .20to.5 |.4to.8 mA 
(Ey=1000 Ix, Vog=5 V) me 1 ae a 2 aa 


Rise/Fall Time (Ic=1 mA, 
Voc=5 V, R,=1 kQ) re te 
Collector Emitter 


Saturation Voltage 


ft 1 {AN Ao Fe er) thet ON <2 ! es ite’ hf i 
| \IC=!IpCEmin’ 7"U-V, EEFV.0 THIVV/GITIS) | VCEsat | tou | vu | iV | 





The illuminances refers to unfiltered radiation of a tungsten filament lamp at a color 
temperature of 2856 K (standard light A per DIN 5033 and IEC publication 306-11). 
Irradiance Ee measured with HP radiant flux meter 8334A with option 013. 


Notes 

1. Measured with LED A=950. Ipce=transistor photocurrent ; Ipcg=collector-base- 
diode photocurrent. 

2. Poemin=Minimum photocurrent of the specified group. 
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Relative spectral sensitivity 
Srev=f 
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Directional characteristic 
Sre=f() 
Lge 






Photocurrent Ipce=f(Ec), Voge =5 V 
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Collector emitter capacitance 
C=f(Vp), f=1 MHz, E=0 
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Dark current Ioeo=f(T,), 
Vog=25 V, E=0 











Total power dissipation P7,7=f(T,) 
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Photocurrent Ipce/lpce a5=f(Ta), 
Vce=5 V 
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Phototransistors/ 
Photodarlington 


SIEMENS SFH309 


DAYLIGHT FILTER SFH309F 
SILICON NPN PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 


Surface not flat: 


031 (0.8) 
016 (0.4) 


gi (3.1) 
2144 (2.9) 


Lon (1.8) gor i 024 (0.6) nin 
“047 (1.2) 016 (0.4) ~ 


Chip 
4,140 (2 3 6. Position 
1.061 (27) 





Maximum Ratings 











Operating and Storage Temperature Range (Top, Tstq) ... eerie -55° to + 100°C 
Soldering Temperature (22 mm from case bottom) 
Dip Soldering Time (Ta) tS6'Ss cscs seas cn sceets Leeda aut eteein vtech nates 260°C 
Iran Soldering Time (T.,) t$3 S....ccsccccsseccceeeeseeiiescusseesencetssai enttererasedeavinelenents 300°C 
Collector Emitter Voltage (Vogo) oi. csccccc ccs ceeecneneecneenenaeneestrescnesineeassensenniesies 35 V 
FEATURES Collector Current(16) \ ci. .iscgs ai ten diese scecene cecndeentidldcletebels li gepaecsiceeinead 15mA 
e ‘ Collector Peak Current (lpi) t<10 MS ooo ce ccc cere cneeenecteeerteceevereteeesreenreessenss 75mA 
° Daylight Filter-SFH309F Power Dissipation (Prot) Ta=25°C oo.cccccccsceceseeeneceseccseeeenercnaeeneesseseeeeetentens 165 mW 
* Narrow Acceptance Angle, 24° Vernal Resistance (Avy gicasaevacindiacam aut araumne nahin saul acnt 450 KW 
° Hi aes 
bee Be llep liity Characteristics (T,=25°C) 
* Low Cost . 
© Good Li it Parameter Symbol Value Unit 
OGG EINES Hy Maximum Sensitivity Wavelength, SFH309_ —— Agmax 860 nm 
* No Testable Degradation , , SFH309F — Agmax 900 nm 
* Wide Temperature Range Spectral Range, Photosensitivity, SFH309 x 380 to 1150 nm 
° Matches IR Emitter SFH409 See ee  SFHSOSF i. sai La 
. adiant Sensitive Area ; m 
° Same Package as IR Emitter SFH487 Distance, Chip Surface and Lens H 2.4 to 2.8 mm 
© Package: T1 (3 mm) Half Angle Q +12 Deg. 
* 0.100" (2.54 mm) Lead Spacing Capacitance 
(Vog=0 V, f=1 MHz, E=0 lux ) Coe 5.0 pF 
FEATURES Leakage Current (Veg9=25 V, E=0 Ix) lcEo 1 = nA 
The SFH309/309F are silicon NPN Parameter 
phototransistors in a standard T1 (3 mm) Photocurrent, 
plastic package. The SFH309F has a Collector-Emitter(1) 
black daylight filter. (Ee=0.5 mW/cm2, 
The devices can be used in a variety of Vese.v) lrce 
low-cost, high-volume applications such SFH309: (Ey=1000 Ix, 
as IR remote control and other consumer std.light A, Vce=5 V) 
and entertainment products. Rise/Fall Time (ig=1 mA, 


Voc=5 V, Rp=1kQ) — ta, te 
Collector’ Emitter 
Saturation Voltage 
(lo=lpcemin() °0.3, 
Eg=0. 5 mW/cm2 2) Voésat 200 200 








Notes: 1. lpcemin=minimum photocurrent of the specified group. 
2. Availability subject to yield. 
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Relative spectral sensitivity-SFH309 
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Directional characteristic 
Sre=f() 
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Photocurrent 
lece=f(Voe), Ee=Parameter 


Dark current loeo=f(Vce), E=0 





Relative spectral sensitivity-SFH309F 
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Photocurrent !pc¢e=f(E-), Vog =5 V 
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Total power dissipation 
Prot=f(Ta) 
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Dark current Iceo=f(T,), 
Vog=25 V, E=0 
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Capacitance Cop=f(Vo¢g), f= 1 MHz, E=0 Dark current lpce/|pce 25=f(Ta), Voe=25 V 
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SIEMENS 





FEATURES 


® Silicon NPN Phototransistor in Epitaxial 
Planar Technology 


* No Base Connection 

® High Reliability 

* No Testable Degradation 
* High Spectral Sensitivity 
* Good Linearity 

* Wide Temperature Range 


© SFH309P: Visible Light and Near 
Infrared Range Usage 


© SFH309PF: Daylight Filter 
* Spectral Sensitivity Selections 
® Same Package as IRED SFH487P 


® Package: T1 (3mm) Flat Top LED Pack- 
age, Transparent and Black Epoxy 
Resin, Solder Tabs, 0.1" (2.54 mm) Lead 
Spacing 


® Collector Indicator: Shorter Lead, Flat 
at Case Bottom 


® Applications 
~ Light-reflecting Switches 
— Measurement and Control 


SFH309P 
DAYLIGHT FILTER SFH3SO09PF 


SILICON NPN PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 


-122 (3.1) 


100 Surface not flat .098 (2.5) 


(2.54) Emitter 079 (2.0) .157 (4.0) 


.028 (0.7) : i : : 
me i 067 (1.7) 141 (3.6) 


071 (1.8) ‘Collector [ 177 (45) 
047 (1.2) 157 (4.0) 


024 (0.6) 


1.142 (29.0) Lee 138 (3.5) _ .016 (0.4) 
1.063 (27.0) Chip Location 





DESCRIPTION 


The SFH309P/309PF are silicon NPN phototransistors in a standard 
T1 (3 mm) plastic package. The SFH309PF has a black daylight filter. 


The devices can be used in a variety of low-cost, high-volume applica- 
tions, such as IR remote control and other consumer and entertainment 
products. 


Maximum Ratings 


Operating and Storage Temperature (Top, Tgtg) ..e eee -55°C to +100°C 
Soldering Temperature (22 mm from case bottom) 
Dip Soldering Time (Tsz) tS 5 SOC. oo cc eceenteretnernienees 260°C 





Iron Soldering Time (Tox) tS 3 SOC. eect ere crete eneeeneee 300°C 
Collector Emitter Voltage (Voge) .ceececcesersecereieneieerertsttiseneesrenees 35 V 
Collector Current’ (lq)s.xeiete tiene eden dent taadaihs 15mA 
Collector Peak Current (log) T<10 US ee eect eeesecteteeereeeneeeens 75 mA 
Power Dissipation (Pro) Ta=25°C oo. eee nents rt neeniee 165 mW 
Thermal Resistance: (Rep yin) wseecsersdcasessssesosrsavenedeculereevadsaaseaiass 450 K/W 
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Phototransistors/ 


Photodarlington 





Characteristics (T,= 25°C, 4 = 950nm) 


Parameter Symbol 
Maximum Photosensitivity Wavelength 

SFH309P Smaak 

SFH309PF Asmax 
Photosensitivity Spectral Range 

SFH309P Xx 

SFH309PF vy 
Radiant Sensitive Area A 
Distance Chip Surface 

to Case Surface H 


Half Angle @ 


Capacitance Coe 
Collector Emitter Leakage Current lcEO 
Spectral Sensitivity Groupings 
Photocurrent 
SFH309P/PF-2 lpce 
SFH309P/PF-3 lpce 
SFH309P/PF-4(?) \pce 
SFH309P-2 lpce 
SFH309P-4 lpce 
Rise and Fall Time 
SFH309P/PF-2 trite 
SFH309P/PF-3 trite 
SFH309P/PF-4(2) tate 
Collector Emitter Saturation Voltage Vecesat 


Note: 
1. lpcemin Is the minimum photocurrent of the specified group. 


2. Supplies out of this group cannot always be guaranteed 
due to unforseeable spread of yield. We reserve the right 
of delivering a substitute group. 


Relative spectral sensitivity-SFH309P 
Srev=t(a) 
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60 


40 


20 


Value 


860 
900 


380-1150 
730-1120- 
0.045 


0.4 to 0.8 
+75 

5.0 
1(<200) 


63 to 125 
100 to 200 
160 to 320 
260 


Unit Condition 

nm 

nm 
S=10% of SMAX 

nm 

nm 

mm? @ 240 um 

mm 

Deg. 

pF Vog=0 V, f=1 MHz, E=0 

nA VoEo=25 V, E=0 

pA E¢=0.5 mW/cm2, Voe=5 V 

pA Ee=0.5 mWicm2, Vcg=5 V 

pA Ee=0.5 mWicm?, Veg=5 V 

pA Ey=1000 lux, std. light A, Veg=5 V 

pA Ey=1000 !ux, std. light A, Voeg=5 V 

pA Ey=1000 lux, std. light A, Veg=5 V 
Ilc=1 MA, Vec=5 V, Ry =1kQ 

us 

ps 

us 

mV Ipce=lpcemin()x0.3, Eg=0.5 mW/cm2 


Relative spectral sensitivity-SFH309PF 
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SFH309P/PF 


Photocurrent [po,-=t(E,), 
Vog=5 V, A=950 am 
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Total power dissipation 
Pror=tTa) 
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Dark current Iogo=f(T,) 
Vop=25 V, E=0 
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Directional characteristic Spc, =f(¢) 
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Photocurrent lpoe=f(Vc_) 
E,=Parameter 
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SFH309P/PF 


SIEMENS 





FEATURES 

Daylight Filter-SFH317F 
Wide Acceptance Angle, 120° 
High Reliability 

High Rise and Fall Time 
Good Linearity 

High Photosensitivity 

No Testable Degradation 
Base Connection 


FEATURES 


The SFH317/317F are highly sensitive 
silicon planar phototransistors with base 
connection in a standard T13%4 (5 mm) 
package. The SFH317 comes in a water- 
clear, no-lens package; the SFH317F 
comes in black epoxy. 


The emitter is marked by a tab; the 
collector lead is the center of the three 
leads. 


SFH317 
DAYLIGHT FILTER SFH317F 


SILICON NPN PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) Chis 
Location 
Surface not flat 


028 (.7) 


.039.(1.0) 


024 (.6) 


.100 (2.54) 


—- 


100 (2.54) 


071 (1.8) 
047 (1.2) 


992 (25.2) 


.953 (24.2) 291 (7.4) 


Maximum Ratings 





Operating and Storage Temperature Range (Top, Ts7q) wes. eeeeeees ~55° to + 100°C 
Soldering Temperature (22 mm from case bottom) 

Dip Soldering Time (T,) t$5 So... csccssssssessnessetersessesssesssesscsessareosserssaseses 260°C 

Iron Soldering Time (T,) tS3 S oo... ceccessseesenssceeeececsesessssaseasasessaceesaases 300°C 
Collector Emitter Voltage (Vepc) ..cccceceecssssescsescsenecssteeecsereenersssseseneneessseeeneeesnenees 50 V 
Emitter Base Voltage (Veg) cs cecsssecessssessessessersssesssacessesessaessesecscsavseneseesnesnee 7V 
Collector Current. le)ii 2. nincii ain A ad eh AAR a cial 50 mA 
Collector Peak Current (Ipx) t<10 WS occ ence reee secre cenereneaeseees 100 mA 
Power Dissipation (Prot) Ta=25°C oo. cece cre cees cscs reese seeseseenneneeaess 200 mW 
Thermal Resistance (Rrya) ..:ccceccee cer eeessess sens sseenteerereessessesrenesnsseees 375 KW 
Characteristics (T,=25°C) 
Parameter Symbol Value Unit 
Maximum Sensitivity Wavelength, SFH317 —— Agmax 860 nm 

SFH317F = Agmax 870 nm 

Spectral Range, Photosensitivity, SFH317 A 450 to 1000 nm 

(S=10% of Smax) SFH317F Hy 720 to 1100 nm 
Radiant Sensitive Area A 0.30 mm? 
Die Area Dimensions LxW 0.75 x 0.75 mm 
Distance, Die Surface to Case Surface H 0.5 to 1.0 mm 
Half Angle 9 ‘+75 Deg. 
Photocurrent, Collector Base Diode 

(Ee=0.5mW/cm2, A=950:'nm, Vop=5 V) Ipc 0.65 pA 

(Ey=1000 !ux, Vop=9 V) lpce ‘ 2.5 pA 
Capacitance 

(Vcg=0 V, f= 1 MHz, E=0 Ix ) Coe 10 pF 

(Vcp=0 V, f=1 MHz, E=0 Ix) Cog 22 : pF 

(Vep=0 V, f=1 MHz, E=0 Ix) Ceg 21 pF 


Parameter 

Photocurrent, Collector-Emitter 
(Eg=0.5 mW/cm2, Vcoe=5 V) 
SFH31/: (Ey=1000 Ix, Vce=5 V) 

Rise/Fall Time (Ic=1 mA, 
Vec=5 V, Rp=1 kQ) 


Collector Emitter 
Saturation Voltage , 
(lc=lpcemin'N00.3,Ee=0.5 mW/cm2)} Veoesat | 130 130 130 mV 
Current Gain lpce 
(Eg=0.5 mW/cm2, Vog=5 V) Teca 370 570 920 


Note: 1. ipcemin=minimum photocurrent of the specified group. 
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Relative spectral sensitivity-SFH317 Relative spectral sensitivity-SFH317F Photocurrent Ipce=f(E¢), Voge =5 V 
Srec=f(a) Srev=f(. 
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Directional characteristic 
Sre=f(9) 
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Output characteristics Capacitance 
Io=f(Voe), |g=Parameter Coe=f(V), f=1 MHz, E=0 
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Phototransistors/ 
Photodarlington 





SIEMENS 





FEATURES 

* NPN Silicon Phototransistor 

* Daylight Filter Option-SFH320F 

* Suitable for Vapor-Phase Reflow, Infrared 
Reflow, Wave Solder Processes 
Compatible with Automatic Placement 
Equipment 

High Photosensitivity 

High Reliability 

® No Measurable Degradation 

* Three Photocurrent Bin Options 
Matches with SFH420-SMT IRED 
Surface Mountable PL-CC-2 Package 
Applications 

— Measurement and Control 

— Touch Screens 

— Miniature Light Curtains 


DESCRIPTION 


The SFH320/320F are high-sensitivity NPN 
silicon phototransistors in a compact surface- 
mountable package. Available with or without a 
daylight filter, they are compatible with auto- 
Matic placement equipment ana can withstana 
IR reflow, vapor phase reflow, and wave solder 
processes. Their small size makes them 
suitable for dense packaging in array applica- 
tions such as touch screens and precise 
position measurement. 


SFH320 
DAYLIGHT FILTER SFH320F 


NPN Silicon Phototransistor 
SMT-TOPLED™ 


Package Dimensions in Inches (mm) 


x 118 (3.0) 7 


102 (2.6) 083 (2.1) 


067 (1.7) 


.091 (2.3) 


035 (0.9) 
~— 028 (0.7) 


134 (3.4) 


142 (3.6) 
118 (3.0) 


126 (3.2) 


| ce 
.043 (1.1) 


020 (0.5) | 


.024 (0.6) 


yes 
oo7(o.18) _, || “016 (0.4) 


.005 (0.12) 


Maximum Ratings 


Operating & Storage Temperature (Ta, Tgtg) veces -55 to +100°C 
Collector-Emitter Voltage (Veg) occ ect cee etree eeseerereeneseeeeees 35 V 
Collector Current (le) :..2ceciteetsy head eth cneaianieiienie. 15mA 
Peak Collector Current (log) T<10 US oo ee cece eeeeentee rene enereees 75 mA 
Power Dissipation (Prot) Ta=25°C oo ecececcce eee tee cere eeees 165 mW 
Thermal Resistance, Junction to Ambient 

Mounting on PC Board (Rip ja) snaessiisatieecisiiead ancien dc 450 K/W 
Characteristics (T,a=25 °C, A=950 nm) 
Parameter Symbol SFH320 SFH320F Unit 


Maximum Sensitivity Wavelength Agmax 860 900 nm 
Spectral Range, Photosensitivity 


(S = 10% of Sax) r 380 to 1150 730t0 1120 nm 
Radiant Sensitive Area A 0.045 0.045 mm? 

Radiant Sensitive Area 

Dimensions LxW 0.45x0.45 0.45x0.45 mm 
Distance, Chip Surface to 

Case Surface H 05to0.7 0.5to0.7 mm 
Half Angle co) +60 +60 Deg 
Capacitance 

(Vog=0 V, f=1 MHz, E=0) Coe 5.0 5.0 pF 
Dark Current (Vcg9=25 V, E=0) — Iceo 1(<200) 1(<200) nA 
Photosensitivity ranges by dash numbers. 
Parameter Symbol -1 -2 -3 Unit 
Photocurrent 

(Eg=0.5 mW/cm?, 

Voe=5 v) lece 10-20 16-32 225 yA 

SFH320: (Ey=1000 Ix, 

std. light A, Vog=5 v) lpce 260 420 650 pA 
Rise Time/FallTime tes by 5 6 7 us 

(Ic=1 mA, Vec=5 V, R.=1 KQ) : 
Collector-emitter Saturation 

Voltage (lpce=!pcemin’” ° 0.3, VoEsat 1 50 150 150 mV 


E_=0.1 mW/cm?) 


' Note: 1. lpcemin iS the minimum photocurrent for each group. 
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Relative spectral sensitivity-SFH320 Relative spectral sensitivity-SFH320F Photocurrent lpce=f(Ec), Vcr =5 V 
Srev=ti(l) Srev=f(!) 
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Photocurrent Dark current Icgo=f(Vog), E=0 Dark current Iceo=f(T,), 
Ipce=f(Vce), Ee=Parameter Voe=25 V, E=0 
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SFH320/F 


SIEMENS 





FEATURES 


® Silicon Darlington Phototransistor in 
Epitaxial Planar Technology 


® Base Connection, Coliector Terminal 
Electrically Connected to Case 


High Reliability 

No Testable Degradation 
Short Switching Time 
Low Capacitance 

High Spectral Sensitivity 
*® Good Linearity 


® Visible Light and Near Infrared Range 


Usage 

Spectral Sensitivity Groupings 
Same Package as IRED SFH400 

* Package: 18 A3 DIN 41876 (TO18), 


Glass Lens, Hermetically Sealed Pack- 


age 0.1" (2.54 mm) Lead Spacing 


¢ Emitter Marking: Projection at Case 
Bottom 


* Applications 
- Light-Reflecting Switches 
- Measurement and Control 


SFH501 


SILICON DARLINGTON PHOTOTRANSISTOR 


Package Dimensions in Inches (mm) 


Chip Location 


020(0.5) «110 
hee (04) (28) 


187 (4.75) 
181 (4.6) 


i 


204 (5.2) 
193 (4.9) i 
570 (14.5) a 


492 (12.5) 


.295 (7.5) 
.267 (6.8) 


Maximum Ratings 


Operating and Storage Temperature 


Range (Top, Topg) ..cececccectesteeeeesestssscseceeseeseesseneae aay 
Soldering Temperature, >2 mm from Case Bottom 


Soldering Time (Ts) t $3 SEC 0... 
Collector Emitter Voltage (Vog) ...... cee eee etree 
Emitter Base Voltage (Veg) oo... eeeeeserereeeen 


Collector Current (ig) occ e rier eceerrenie 


Power Dissipation (Prot) Ta=25°C oo. eee 


Thermal Resistance (Ripya) -..::-:ecccececeeesceeeeeteetseesensens 
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.216 (5.5) 
.208 (5.3) 


Collector 





Phototransistors/ 


Photodarlington 





Characteristics (T,=25°C, |=-950 nm) 


Parameter Sym Value Unit Condition 
Wavelength of Maximum 
Photosensitivity Asmax 840 nm 
Spectral Range of 
Sensitivity a 400 to 1050 nm S=10% of Smax 
Radiant Sensitive Area A 0.14 mm2 
Radiant Sensitive Area 
Dimension LxW 0.65x0.65 mm 
Distance Chip Surface 
to Case Surface H 4.0 to 4.8 mm 
Half Angle C0) +7 Deg. 
Photocurrent of Collector-Base 
Photodiode lpce 22 pA E,=-0.5 MW/CM2, Veg=5 V 
Ipce 12 pA Ey=100 Ix, Standard Light A, Vop=5 V 
Capacitance Cog 4.4 pF Voe=0 V, f= 1 MHz, E=0 
Cog 16 pF Vop=0 V, f=1 MHz, E=0 
Collector Emitter Leakage Current IcEO 2 (<50) nA Vog=10 V, E=0 
Spectral Sensitivity Groupings 
Photocurrent 
SFH501-1 lpce 2.5to5 mA E,=0.5 mW/cm2, Vog=5 V 
SFH501-2 loce 24.0 mA E,=0.5 mW/cm2, Voe=5 Vv 
SFH501-1 lpce 1.5 mA Ey=100 Ix, Standard Light A, Vcg=5 V 
SFH501-2 Ipce 2.25 mA Ey=100 Ix, Standard Light A, Voe=5 V 
Rise and Fall Time low MA Vec=5 V, RE=1 kQ 
SFH501-1 t,t 12 HS 
SFH501-2 te 20 us 
Collector Emitter Saturation Voltage Veesat 800 mV lo=lece min MX0.3, E,=0.5 mW/cm? 
Current Gain Voe=5 V, Io=2 mA 
SFH501-1 B 700 
SFH501-2 B 1300 


1. lpcemin is the minimum photocurrent of the specified group. 


Relative spectral sensitivity S,,; = f (A) Directional characteristic S,.) =f (») 
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Photocurrent po, =f (Ee), Voe = 5 V 
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Output characteristics |c=f (Vo¢) 
lz = Parameter 
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Dark current Iced) Iceo= f (Ta) 
Voge = 25 V, E =0 





Total power dissipation 
Prot = f (Ta) 








Dark current Ioco =f (Voce), E =0 
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Collector emitter capacitance 
Coe = f (Voce); f= 1 MHz, E =0 


Cee 








0 
1? «10? «10° «910° = 10’! ve? 


Veg 


9-39 





Output characteristics Ic=f (Voc) 
I, = Parameter 
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Collector-base capacitance 
Cog = f (Vog), f= 1 MHz, E=0 
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Sensitivity Radiant Peak 
Package Outline N fos eiay rie s(yA/Ix) Parabens Sensitive | Wave- 
uM per ype ngie Typical Rr i ra Areamm? | length 
Se BPX79 Chip with | +60° 170 0.3 20 mm? 
alg wires. nA/lx (<50) 
—_— BPY11P-4 Chip with 47-63 
ei wires. +60° 1(210) 7.6 mm? 
BPY11P-5 
BPY47P Chip with | +60° 25 1.9 mm? 
wires. 
i= 
BPY48P Chip with | +60° 10 0.70 cm? 
wires. 
eo | BPY63P Chip with | +60° | 0.65(20.45) | 10 0.94 cm? | 850 10-10 
=o} = wires. 
el i 
i BPY64P Chip with | +60° 0.25(20.18) | 4 0.36 cm? | 850 10-12 
=< = wires. nA/ix 
—— 
Plastic, 
threaded. 
<= TP6OP Anode 
== marked by 
redlead. | +6° 0.1(22) | 1.30m? | 900 10-14 
Chip with 
TP61P wires. 
Anode 
marked by 
red lead. 
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Photovoltaic 


Celis 





SIEMENS 





FEATURES 


* Silicon Planar Photovoltaic Cell 
® Medium Size Active Area 

* High Blue Sensitivity 

© High Reliability 

® No Testable Degradation 

® Wide Temperature Range 


DESCRIPTION 


The BPX79 is a silicon planar photovoltaic 
cell with low reverse current level and low 
noise. Its high sensitivity with shorter 
wavelengths makes it suitable for applica- 
tions with high-blue light sources. The 
BPX79 is nitride-passivated and has an anti- 
reflection coating for a A=450 nm wave- 
length. 





BPX79 


SILICON PHOTOVOLTAIC CELL 
HIGH BLUE SENSITIVITY 


Package Dimensions in Inches (mm) 


|. .157 (4) 
.079 (2) 


2.751 (70) Min. 204 (5.2) 


189 (4.8) 


Min. contact area 
@ i (0.8) Soldered 
yp. Dip solder 
\ LD 
Bit pect 


@ 012 (.3) | 7 024 (.6) .024 (.6) 


Typ. 028 Ne — 016 (.4) Max. 


.098 (2.5) Max, +<-—»! -110 (2.8) 
.024 (.6) Max. 











Maximum Ratings 


Operating and Storage Temperature Range (Top, Tstg) -..ee -55° to +100°C 
Reverse Voltage (Vp) 





Characteristics (T,=25°C) 


Parameter Symbol Value Unit 
Photosensitivity 

(standard light A, T=2856 K) S 170 nA/Ix 
Maximum Photosensitivity Wavelength — Agmax 800 nm 
Photosensitivity Spectral Range 

(S=10% of Syyax) r 350 to 1100 nm 
Radiant Sensitive Area A 20 mm? 
Radiant Sensitive Area Dimensions Lx W 4.47 x 4.47 mm 
Half Angle 0) +60 Deg. 
Dark Current (Vp=1 V, E=0)) Ip 0.3 (<50) HA 
Spectral Photosensitivity (A=400 nm) Sy 0.19 AW 

electrons 

Quantum Efficiency (A=400 nm) n 0.60 photon 
Open Circuit Voltage 

(Ey=1000 Ix, std. light A, T=2856 K) Vo 450 (2250) mV 
Short Circuit Current (Ee=5 mW/cm2) Isc 19 (214) pA 


Photocurrent Rise and Fail Time 
10% to 90%, and 90% to 10% 


ea att Bat 3 Fae ww, 2 aus 
Of Fini Vaiue (AL=1 8&2, VR=i V, 


A=850 nm, Ip=150 pA) trite 6 ps 
Capacitance (Vp=0 V, f=1 MHz, Ey=0 Ix) Co 2500 pF 
Temperature Coefficient Vo TCy -2.6 mvV/K 
Temperature Coefficient Isc TC, 0.2 IK 


Relative spectral sensitivity Open circuit voltage Vo=f(Ey) 
Srev=f(a) Short circuit voltage Vso=f(Ey) 
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Directional characteristic Capacitance 
Srec=f(9) C=f(Vp), f=1 MH, E=0 


OHFD 0016, 











Dark current Power dissipation Pro7=f(Ta) 
In=f(Va), VR=1 V, E=0 
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BPX79 


SIEMENS 





FEATURES 

® Small Package 

*® Two Sensitivity Selections 
© Fast Response Time 


DESCRIPTION 


The BPY11P is a silicon planar photovoltaic 
cell, which can be used in control and drive 
circuits, for light pulse scanning, and for 
quantitative light measurements. lis rapid 
response, small dimensions, and high 
permissible operating temperature enable 
universal application. 


Since this cell is not encased, it can be used 
for the assembly of high-efficiency scanning 
systems by cementing the cells closely 
together on suitable mounting assemblies. 


Package Dimensions in Inches (mm) 


BPY11P 


SILICON PHOTOVOLTAIC CELL 


Radiant Sensitive Area 


—— 1° 090° 


@ .008 (.2) = iF 
at 
oe] 079 (2.0) 


ae | 


189 (4.8) 





ee -- 


a 


.173 (4.4) 


Soldered 


.067 (1.7) Max. 
Dip-coating 


| AAA c 

= — © A 
059 (1.5) { 024 (.6) 

016 (.4) 


039 (1) _,| x 


Anode Max. 


Maximum Ratings 


Operating and Storage Temperature Range (Top, Tstq) 








Max. 


(2.3) 


.106 (2.7) 
Min.contact area 





Reverse Voltage (Va) i cedcaaci hi icendgtssabeniiimetivcney eiage Mag Varah deen 1V 


Characteristics (T,=25°C) 


Parameter Symbol 
Photosensitivity 

(standard light A, T=2856 K)) S$ 
Maximum Photosensitivity Wavelength — Agmax 
Photosensitivity Spectral. Range 

(S=10% of Smax) A 
Radiant Sensitive Area ‘ A 
Radiant Sensitive Area Dimensions “$LxXW 
Half Angle 9 
Dark Current (Va=1 V, E=0)) Ir 


Spectra! Photosensitivity (A=850 nm) Sy 


Quantum Efficiency (A=850 nm) n 
Open Circuit Voltage 

(Ey=1000 Ix, std. light A, T=2856 K) Vo 
Short Circuit Current 

(Ey=1000 Ix, std. light A, T=2856 K) Isc 
Photocurrent Rise and Fall Time 

10% to 90%, and 90% to 10% 

of Final Value (Ry =1 Q, Vpa=1 V, 


A=850 nm, Ip=50 HA) tate 
Capacitance (Vp=0 V, f=1 MHz, Ey=0 Ix) Cp 
Temperature Coefficient Vo TCy 
Temperature Coefficient Isc TC, 
Spectral Photosensitivity Symbol 

Short Circuit Current 


(Ey=1000 Ix, std. light A, T=2856 K) Isc 


10-4 


Value 


60 (247) 
850 


420 to 1060 
7.6 
1.95 x 4.45 
+60 
1 ($10) 
0.55 


0.80 
"440 (2260) 
60 (247) 


3 
0.8 
~2.6 
0.2 


-4 


47 to 63 


Unit 


pA/Ix 


nm 


nm 
mmé2 
mm 
Deg. 


AWW 
electrons 
photon 


mV 


ps 
nF 
mvV/K 
B/K 


Unit 


pA 


Relative spectral sensitivity 
Sre=f() 


fl 
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Directional characteristic 
Sre=f() 





Dark current 
In=f(V_), E=0 
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Open circuit voltage Vo=f(Ey) 
Short circuit voltage Vsc=f(Ey) 
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Dark current 
ln=f(Ta), Va=1 V, E=0 





Photovoltaic 
Cells 





SIEMENS 





FEATURES 


® High Reliability 

* No Testable Degradation 
* High Packing Density 

© Wide Temperature Range 


DESCRIPTION 


The BPY47P is a silicon planar photovoltaic 
cell with N-Si material providing positive 
front and negative back contacts. The Si 
chip has two leads and is coated with a 
humidity-proof protective layer. 


Applications include control and drive 
circuits, light pulse scanning, and quantita- 
tive light measurements in the visible and 
near infrared range. 





BPY47P 


SILICON PHOTOVOLTAIC CELL 


Package Dimensions in Inches (mm) 


Radiant sensitive area 


432 (11) 
354 (9) 


157 (4) 
079 (2) 


2.751 (70) Min. me 401 (10.2) |. 


.385 (9.8) 


.279 (7.1) 
Min. contact area 





031 (. .098 (2.5) Max. 
3 Dip-coating ao 
— = 


039 (1 ) | 


Max. ‘ Ne 
Soldered 


Red Anode .059 ( 1. 5) 024 (. 


.016 ( 2 


Maximum Ratings 


Operating and Storage Temperature Range (Top, Tstg) .-. eee -55° to +100°C 
Reverse Voltage:(V a) isc ecsiiiictcseesteerAtarecas ee ac ested hee detour ronet 1V 


Characteristics (T,=25°C) 


Parameter Symbol Value Unit 
Photosensitivity ; ; 

(standard light A, T=2856 K)) S 1.4 (20.9) pA/Ix 
Maximum Photosensitivity Wavelength — Agmax 850 nm 
Sensitivity Spectral Range 

(S=10% of Sax) r 420 to 1060 nm 
Radiant Sensitive Area A 1.9 cm? 
Radiant Sensitive Area Dimensions LxW 9.58 x 19.58 mm 
Half Angle CO) +60, Deg. 
Dark Current (Va=1 V, E=0)) Ip 25 (<400) pA 
Spectral Sensitivity (A=850 nm) Sy, 0.51 AW 

electrons 
Quantum Efficiency (A=850 nm) n 0.73 photon 
Open Circuit Voltage ; 

(Ey=1006 ix, sid. light A, T=2856 i) Vo 450 (2280}- iV 
Short Circuit Current : 

(Ey=1000 Ix, std. light A, T=2856 K) Isc ' 1.4 (20.9) mA 
Photocurrent Rise and Fall Time 

10% to 90%, and 90% to 10% 

of Final Value (R, =1 Q, Vp=1 V, 

A=850 nm, Ip=50 WA) tate 23 ps 
Capacitance (VR=0 V, f=1 MHz, Ey=0 Ix) Co 16 nF 
Temperature Coefficient Vo TCy -2.6 mV/K 
Temperature Coefficient Isc TC, 0.2 MK 
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Relative spectral sensitivity 


Sprev=f(A) 
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Directional characteristic 


Sre=f(o) 
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Short circuit voltage Vsco=f(Ey) 
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BPY47P 


SIEMENS BPY48P 


SILICON PHOTOVOLTAIC CELL 


Package Dimensions in Inches (mm) 


Radiant sensitive area 








A 
.287 (7.3) 
.208 (5.3) 
St —————, 503 (12.8) 
487 (12.4) 
| .157 (4) 
079 (2) 
.252 (6.4) 
.236 (6.0) 
FEATURES 138 (3.5) 
® High Reliability Min. contact area 
® No Testable Degradation 
© High Packing Density 
® Wide Temperature Range = are 
.059 (1.5) J .024 (.6) 
DESCRIPTION Max.  .016 (.4) 
The BPY48P is a silicon planar photovoltaic Soldered 





cell, with N-Si material providing positive 
front and negative back contacts. The Si 
chip has two leads and is coated with a 
humidity-proof protective layer. 


Applications include control and drive 
Circuits, lignt pulse scanning, and quantita- 
tive light measurements in the visible and 
near infrared range. 


Maximum Ratings 


Operating and Storage Temperature Range (Top, Tgtq) «1. eee -55° to + 100°C 
Reverse. Voltage (Va) sic. ciscuves ciaeisegceistuspeasseedbesis vevcsbaceets Gtajadedettiiu nee diapsibardste 1V 


Characteristics (T,=25°C) 


Parameter Symbol Value Unit 
Photosensitivity 

(standard light A, T=2856 K)) S 0.5 (20.35) pA/ix 
Maximum Photosensitivity Wavelength Agmax 850 nm 
Sensitivity Spectral Range 

(S=10% of Sax) r 420 to 1060 nm 
Radiant Sensitive Area A 0.70 cm2 
Radiant Sensitive Area Dimensions Lx W 5.78 x 12.18 mm 
Half Angle 0) +60 Deg. 
Dark Current (Va=1 V, E=0)) IR 10 (<180) pA 
Spectral Sensitivity (A=850 nm) Sy 0.55 AW 

electrons 

Quantum Efficiency (A=850 nm) n 0.80 photon 
Open Circuit Voltage 

(Ey=1000 Ix, std. light A, T=2856 kK) Vo 460 (2280) mV 
Short Circuit Current 

(Ey=1000 Ix, std. light A, T=2856 K) Isc 0.5 (20.35) mA 


Photocurrent Rise and Fall Time 
10% to 90%, and 90% to 10% 
of Final Value (R,=1 Q, Va=1 V, 


4=850 nm, Ip=500 pA) tate 10 Ls 
Capacitance (Vp_=0 V, f=1 MHz, Ey=0 Ix) Cp 6 nF 
Temperature Coefficient Vo TCy -2.6 mvV/K 
Temperature Coefficient Isc TC, 0.2 %/K 


10-8 


Relative spectral sensitivity 
Srec=f(A) 
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Directional characteristic 
Srev=t(o) 


Open circuit voltage Vo=f(Ey) 
Short circuit voltage Vsc=f(Ey) 
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Capacitance 
C=f(Vp), f=1 MH, E=0 
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SIEMENS BPY63P 


SILICON PHOTOVOLTAIC CELL 


Package Dimensions in Inches (mm) 


.236 (6) Radiant sensitive area 
.157 (4) 


= | 401 (10.2) 
385 (9.8) 
a 157 (4 
079 (2 
401 (10.2) 
2.751 (70) Min. EGS 








098 (2.5) Max. .287 (7.3) 
: : i Dip-coating Min. contact area 
Red Anode 039 (1 .059 (1.5) ie (6) 

FEATURES Max. Max. : (4) 
® High Reliability Soldered 
® High Sensitivity 
* Cost Effective Package Maximum Ratings 
© Wide Temperature Range Operating and Storage Temperature Range (Top, Tstg) «ese -55° to + 100°C 

Reverse Voltage (Vp) oo... esccesccsesecsscsssescnscnsctesssessccsesseserscsnesesneesessesesssesaesessees 1V 
DESCRIPTION 


The BPY63P is a silicon planar photovoltaic 


cell with two leads and a hydro-protective Characteristics (1525-0) 


outer layer. The BPY63P can be used in Parameter Symbol Value Unit 
control and regulation circuits and as a Photosensitivity 
photoelement to detect incandescent light (standard light A, T=2856 k)) S 0.65 (20.45) pA/Ix 
and daylight. Maximum Photosensitivity Wavelength Agmax 830 nm 
Sensitivity Spectral Range 
(S=10% of Syax) ry 400 to1100  =nm 
Radiant Sensitive Area A 0.94 cm2 
Radiant Sensitive Area Dimensions LxW 9.69 x 9.69 mm 
Half Angle ) +60 Deg. 
Dark Current (Vj=1 V, E=0)) In 10 (<60) pA 
Spectral Sensitivity (A=850 nm) Sy 0.5 AW 
electrons 
Quantum Efficiency (A=850 nm) 7 0.72 photon 
Open Circuit Voltage 
(Ey=1000 Ix, std. light A, T=2856 K) Vo 430 (2280) mV 
Short Circuit Current 
(Ey=1000 Ix, std. light A, T=2856 K) —Ig¢ 0.65 (20.45) mA 


Photocurrent Rise and Fall Time 
10% to 90%, and 90% to 10% 
of Final Value (H,=1 2, Va=1 V, 


2=850 nm, Ip=50 pA) tate 1 us 
Capacitance (Vp=0 V, f=1 MHz, Ey=0 Ix) Co 8 nF 
Temperature Coefficient Vo TCy -2.6 mV/K 
Temperature Coefficient Igc¢ TC, 0.2 %IK 
Notes 


1. The illuminance indicated refers to unfiltered radiation of a tungsten filament 
lamp at a color temperature of 2856K. 
2. Plus port of the voltage to be connected to white strands. 
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Relative spectral sensitivity Open circuit voltage Vo=f(Ey) 
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Directional characteristic 
Srev=f(o) 
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Capacitance 
C=f(Va), f=1 MH, E=0 
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BPY63P 


SIEMENS 





FEATURES 


® Medium Size Radiant Sensitive Surface 
* High Reliability 

® High Sensitivity 

© Wide Temperature Range 

¢ No Testable Degradation 


DESCRIPTION 


The BPY64P is a silicon photovoltaic cell. It 
can be used in control and drive circuits and 
as a detector for light of filament lamps or 
daylight. 





BPY64P 


SILICON PHOTOVOLTAIC CELL 


Package Dimensions in Inches (mm) 


.161 (4.1) : Pe 
083 a 1) Radiant sensitive area 





157 @ 
.079 (2 
2.754 (70) Min. inne 252 (6.4) 


.236 (6.0) 


.098 (2.5) Max. 138 (3.5) 
®@ .031 (.8) Min. contact area 


; ; | Dip-coating 


Sp — 4 


Red Anode .039 (1) 
Max. 


Maximum Ratings 


Operating and Storage Temperature Range (Top, Tstg) «+... eee -55° to +100°C 
Reverse Voltage (Vp) .....csscessccssetsscssecssserscssseassseactesestecesesessesesnavsaassaonseasneed 1V 


Characteristics (T,;=25°C) 


Parameter Symbol Value Unit 
Photosensitivity 

(standard light A, T=2856 K)) S 0.25 (20.18) pA/ix 
Maximum Photosensitivity Wavelength Agmax 850 nm 
Sensitivity Spectral Range 

(S=10% of Syyax) r 420 to 1060 nm 
Radiant Sensitive Area A 0.36 cm2 
Radiant Sensitive Area Dimensions LxW 5.98 x 5.98 mm 
Half Angle cy +60 Deg. 
Dark Current (Vp=1 V, E=0)) Ip 4 (<80) pA 
Spectral Sensitivity (A=850 nm) Sy 0.5 A/W 

electrons 

Quantum Efficiency (A=850 nm) n 0.72 . photon 
Open Circuit Voltage 

(Ey=1000 Ix, std. light A, T=2856 K) Vo 450 (2280) mV 
Short Circuit Current 

(Ey=1000 Ix, std. light A, T=2856 K) Isc 0.25 (20.18) mA 


Photocurrent Rise and Fall Time 
10% to 90%, and 90% to 10% 
of Final Value (R,=1 Q, Va=1 V, 


4=840 nm, Ip=250 pA) tate 5 ps 
Capacitance (Va=0 V, f=1 MHz, Ey=0 Ix) Co 3 nF 
Temperature Coefficient Vo TCy -2.6 mV/K 
Temperature Coefficient Isc TC, 0.2 IK 
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Relative spectral sensitivity Open circuit voltage Vo=f(Ey) 
Srev=f(a) Short circuit voltage Vgco=f(Ey) 
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SIEMENS 





FEATURES 


© High Reliability 
* Very High Sensitivity, 1000 nA/ix Typical 
‘© Wide Temperature Range: 
TP61P, —55° to +100° C 
¢ No Testable Degradation 


DESCRIPTION 


The TP60/61P are silicon photovoltaic cells 
with the same electrical characteristics; they 
differ only in packaging. The anode (positive 
pole of the cell) is denoted by a red lead. © 
They can be used in control and drive 
circuits. 


Maximum Ratings 


Operating and Storage Temperature 
Range (Top, Tgtq) -::seseeeccnees —§5° to +100°C 
Reverse Voltage (Va) .......:ecceececceeseeeteeeeeeenies 1V 


TP60P 
TP61P 


SILICON PHOTOVOLTAIC CELL 


Package Dimensions in Inches (mm) 


oe Red Radiant sensitive area 


@ .033 (.85) anode 
@ .026 (.65) 


_ 617 (15.7) 
601 (15.3) 


Whi 
479 x .039 

.236 (6) 
.197 (5) (M12 x 1) 


1.965 472 (12) 
(50) Min. .393 (10) 





580 (14.75) 
| '560 (14.25) 


.157 (4) 
.079 (2) 


2.751 (70) Min. 783 (12.3) 


373 (9.5) 
White Min. Neekn area 


cathdde Soldered 
= 024 (.6) 
Dip-coating 4 [ or6ca) 


eee anode 979 (2) 3 al r. ie tae 
Max. 





Radiant sensitive area 





Characteristics (T,=25°C) 


Parameter Symbol Value Unit 
Photosensitivity 

(standard light A, T=2856 K)) , S 1 (20.7) pA/Ix 
Maximum Photosensitivity Wavelength = Agmax 900 nm 


Sensitivity Spectral Range 


(S=10% of Syyax) r 40 to 1120 nm 
Radiant Sensitive Area A 1.3 cm? 
Half Angle Q +60 Deg. 
Dark Current (Vp=1 V, E=0)) lp 0.1 (22) pA 
Spectral Photosensitivity (A=850 nm) Sy 0.55 AW 

electrons 
Quantum Efficiency (A=850 nm) nN 0.80 photon 
Open Circuit Voltage 

Eye 1000 ix, std. light A, T=2856 kK) Vo 450 (2270) mV 

{E¢_-S. Re) 5 aWicm? Te, K=ESO nm} Vu 430 mv 
Short Circuit Current 

(Ey=1000 Ix, std. light A, T=2856 K) Isc 1 (27) mA 
Photocurrent Rise and Fall Time 

10% to 90%, and 90% to 10% 

of Final Value (R,=1 Q, Va=1 V, 

A=840 nm, |p=50 pA) tate 18 us 
Capacitance (Vp=0 V, f=1 MHz, Ey=0 Ix) Co 11 nF 
Temperature Coefficient Vo TCy -2.6 mvV/K 
Temperature Coefficient Isc TC, 0.12 IK 
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Relative spectral sensitivity Open circuit voltage-TP60P Vo=f(Ey) 
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LEDs & Photometry 
Appnote 1 | 


by George Smith 


The observed spectrum of electromagnetic radiations, 
extends from a few Hz, to beyond 1024 Hz, covering 
some 80 octaves. The narrow channel from 430 THz 
to 750 THz would be entirely negligible, except for 
the fact that more information is communicated to 
human beings, in this channel, than is obtained from 
the rest of the spectrum. This radiation has a 
wavelength ranging from 400nm to 700nm, and is 


detectable by the sensory mechanisms of the human — 


eye. Radiation observable by the human eye is 
commonly called light. 


Measurements of the physical properties of light and 
light sources, can be described in the same terms as 
any other form of electromagnetic energy. Such 
measurements are commonly called Radiometric 
Measurements. 


Measurements of the psychophysical attributes of the 
electromagnetic radiation we call light, are made in 
terms of units, other than these radiometric units. 
Those attributes which relate to the luminosity 
(sometimes called visibility) of light and light sources, 
are called photometric quantities, and the measure- 
ment of these aspects is the subject of Photometry. 


The electronics engineer who is starting to apply light 
emitting diodes and other opto-electronic devices to 
perform useful tasks, will find the subject of photom- 
etry to be a confused mass of strange units, confusing 
names for photometric quantities, and general dis- 
agreement as to what the important requirements are 
for his application. 


The photometric quantities are related to the corre- 
sponding radiometric quantities by the C.I.E. Stand- 
ard Luminosity Function (Fig. 1), which we may 
colloquially refer to as the standard eyeball. We can 
think of the luminosity function, as the transfer 
function of a filter which annroximates the behavior 


of the average human eye under good lighting con- 
ditions. 










C.1.E. Standard 
Luminosity Function 
Filter 


Photometric 
Quantity 


Radiometric 
Quantity 


Figure 1. Relationship between radiometric units and photo- 
metric units. 
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The eye responds to the rate at which radiant energy 
falls on the retina, i.e, on the radiant flux density 
expressed as Watts/m?. The corresponding photom- 
etric quantity is Lumens/m?. The standard lumi- 
nosity function is then, a plot of Lumens/Watt as a 
function of wavelength. 


The function has a maximum value of 680 Lumens/ 
Watt at 555nm and the % power points occur at 
510nm and 610nm (Fig. 2). 

700 
600 
500 
400 


300 


LUMENS/WATT 


200 





WAVELENGTH A (nm) 


Figure 2. CIE standard photopic luminosity function. 


The LUMEN is the unit of LUMINOUS FLUX and 
corresponds to the watt as the unit of radiant flux. 


Thus the total luminous flux emitted by a light 
source in all directions is measured in lumens, and can 
be traced back to the power consumed by the source 
to obtain an efficiency number. 


Since it is generatly not practical to collect all the 
flux from a light source, and direct it in some desired 
direction, it is desirable to know how the flux is 
distributed spatialiy about the source. if we treat the 
source as a point (far field measurement), we can 
divide the space around the source into elements of 
solid angle:(dw), and inquire as to the luminous flux 
(dF) contained in each element of solid angle (5). 
The resulting quantity is Lumens/Steradian and is 
called LUMINOUS INTENSITY (1), (Fig. 3). The unit 
of Luminous intensity is called the CANDELA, some- 
times loosely called the candle, or candie power. 





Figure 3. Solid angles and luminous intensity. 


Since the space surrounding a point contains 4 7 
steradians, it is apparent that an isotropic radiator of 
one candela intensity, emits a total luminous flux of 
4a Lumens. 


No real light-source is isotropic, so it is quite common 
to show a plot of Luminous intensity versus angle off 
the axis (Fig. 4). If the source has no axis of 
symmetry, a more complex diagram is required. 


30° 


45° 


60° 


75° 


90° 





Figure 4, Spatial distribution pattern. 


For an extended radiating surface, (such as an LED 
chip), each element of area contributes to the lumi- 
nous intensity of the source, in any given direction. 
The luminous intensity contribution in the given 
direction, divided by the projected area of the surface 
element in that direction, is called the LUMINANCE 
(B) of the source (in that direction), (Fig. 5). The 
quantity is sometimes called photometric brightness, 
or simply brightness. The use of the term brightness 
on its own, should be discouraged, as this involves 
various subjective properties such as texture, color, 
sparkle, apparent size, etc. that have psychological 
implications. 





dA Cos @ 
(Projected Area) 


dA 


YY 


Figure 5. Definition of luminance. 


= dl 
Bo= GK Cosé 


The fundamental quantitative standard of the pho- 
tometric system of units is the standard of luminance. 


The luminance of a black body radiator at the 
temperature of freezing platinum (2043.8°K) is 60 
candela per square centimeter. [A blackbody radiator 
is a perfect absorber of all electromagnetic energy 
incident on it. In thermal equilibrium at a given 
temperature, it emits radiation, spectrally distributed 
according to Plancks Formula 


Ci x? 
(W) = ——-—)] 
exp oe -1 


The units of Luminance in present use are an engi- 
neering nightmare. 


1 candela/em? is called a Stilb 

1/m candela/cm? is called a Lambert 

1 candela/m? is called a Nit 

1/n candela/m? is called an Apostilb 

1/1 candela/ft? is called a foot-Lambert 


The foot Lambert is the most commonly used unit in 
this country. 


Of particular interest is a source whose angular 
distribution pattern is a circle (Fig. 6). For such a 
source we have Ig = Ig Cos 8, the luminance of such a 
source in a given direction @, is then given by 

dig _dt,Cos@ dl, 


BO gAcosd dACosd dA 





The luminance is seen to be the same in al! directions. 
Such a source is called a LAMBERTIAN SOURCE. It 
can be shown that a perfectly diffusing surface 
behaves in this fashion. The formula governing a 
diffusing surface Ig = Ig Cos @ is called Lambert's 
Cosine Law. 


It can be shown that a flat LED chip is a very good 
approximation to a Lambertian Source. 


Application 
Notes 








lg =I Cos@ 


Figure 6. Lambertian radiation pattern. 


if we now take a surface element (dA) and determine 
the intensity contribution in each direction we can 
determine the total flux (dF) emitted by the surface 
element. The resultant ratio ($6) Lumens/m?_ is 
called the LUMINOUS EMITTANCE (L). For a flat 


surface we may calculate L from 


n/2 
L= 2n f Big) Sin 8 Cos6d@ 
fe) 


The corresponding radiant emittance in watts/m? is of 
considerable interest for GaAs infrared LED’s where 
total output power is an important parameter. 


The total luminous flux emitted by a light source can 
then be calculated from Frora, = f LdA. 


These photometric quantities are sufficient to des- 
cribe the properties of light sources such as light 
emitting diodes. 


When light falls on a receiving surface, it is either 
partially reflected in the case of a purely passive 
surface, or partly converted into some other form of 
energy by what we may describe as an active surface 
(such as a phototransistor or photomultiplier cath- 
ode). In either case we are interested in how much 
flux falls on each element of the surface; Lumens/m? 
in the case of a passive surface which we wish to 
illuminate, or the eye; and Watts/m2 in the case of 
other active surfaces.The quantity Lumens/m2? in this 
case is called the ILLUMINANCE sometimes loosely 
referred to as the illumination. The unit of illuminance 
is the LUX also referred to as the metercandle. 
Another commonly used unit of itltuminance, in the U.S. 
is the FOOT CANDLE, equal to one lumen per square 
foot. One lumen per square cm is called a PHOT. 


Many of these photometric quantities and units are in 
common use in the field of illumination engineering. 
While English units are the most commonin this country, 
’ amixed system of units is involved in common usage. 
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APPLICATION TO LIGHT EMITTING DIODES 


The above description of photometric quantities should 
indicate that there are many ways in which the photo- 
metric properties of LEDs can be stated. There is no 
general agreement among LED makers and users, as 
to the best way to specify LED performance, and this 
has led to much confusion and misunderstanding. 


Many factors must be taken into account when evalu- 
ating LED specifications for a particular application, and 
electronic engineers will need to develop a knowledge 
of these factors to put LEDs to effective use in new 
designs. 


Presently available light emitting diodes are made from 
III-V, II-VI, and IV semiconductors, with Gallium Ar- 
senide Phosphide and Gallium Phosphide being the 
major materials. Gallium Aluminum Arsenide is also 
used but is less common. Gallium Arsenide is common- 
ly included in this group, but GaAs emits only infrared 
radiation around 900 nm, which is not visible to the eye, 
and is thus not properly called light. Ali specifications 
of non-visible emitters must be in radiametric units. 


GaP emits green light between 520 and 570 nm peak- 
ing at 550 nm, very close to the peak eye sensitivity. 
It also can emit red light between 630 and 790 nm peak- 
ing at 690 nm. 


GaAsi1_,) P, emits light over a broad range from green 
to infrared depending on the percentage of phospho- 
rus in the material (x). For x in the 0.4 region, red light 
between 640 and 700 nm peaking at 660 nm, is ob- 
tained. For. x =0.5, amber tight peaking around 610 nm 
is obtained. 


Gay_x) Al,A, as presently available emits red light be- 
tween 650 and 700 nm peaking at 670 nm. It also emits 
into the infrared. 


The efficiency of these materials is very dependent on 
the emitted wavelength, with drastic fall off in effi- 
ciency as the wavelength gets shorter. Fortunately the 
standard eyebali filter favors the shorter wavelength 
(down to 555nm) and gives some measure of compen- 
sation. Some typical efficiencies reported by device 
makers, and the resulting overall luminous efficiency 
(Lumens/electrical watt) are as follows: 


GaP.red .72% @ 20Lum/Watt = 
.14 Lum/Watt overall 

GaAs ¢P gred .3% @ 50Lum/Watt = 

.15 Lum/Watt overall 
GaAlAs red 1.5% @ 40Lum/Watt = 
.024 Lum/Watt overall 
.006% @ 675Lum/Watt = 
.04 Lum/Watt overall 
GaAs 5P gamber .0044% @ 340Lum/Watt - 

.015 Lum/Watt overall 


GaP green 


For simple status indicator applications, front panel 
lamps and similar applications, several factors must be 
taken into account: 


(1) Color. Generally the designer has Henry Ford’s 
color choice; various similar shades of red. Amber 
and green are available in smaller quantity, because 
of availability of suitable raw material. 


(2) Apparent source size. Various combinations of 
chip size and optical systems are available so that 
apparent source sizes from about 5 mils to about 
300 mils diameter are available as standard prod- 
ucts. Other things being equal, a larger source size 
is more visible. 


(3) Angular distribution. GaAsP diode chips are 
nearly Lambertian, but GaP are nearly isotropic. 
With suitable optical design, the angular distribu- 
tion pattern can be changed from very broad to 
quite narrow. By placing the chip at the focus of 
the lens system a narrow high intensity beam is 
obtained. The off axis visibility is drastically 
reduced. By using diffusing lens materials, a large 
area source with good off axis visibility is ob- 
tained. In this case the luminance is reduced. 


(4) Luminous intensity. This will govern the visibility 
under optimum background contrast conditions, 
when viewed at normal distances. 1 millicandela is 
typical for red lamps of either GaAsP or GaP at 
normal operating conditions. 


(5) Luminance. When it is not possible to provide a 
dark contrasting background, or when the source 
is viewed at very close distances, the luminance 
becomes important. Values from 100 ft-L to 5000 
ft-L are typical. 


These factors are all related to the design of the 
device and the user should understand the trade offs. 
High luminance values in excess of 10,000 ft-L are 
easily obtained by running very high current densities 
in the LED chip, but this can lead to shortened life if 
carried too far. 


For a given drive current the luminous intensity of 
two different chips will be similar, while the lumin- 
ance will be inversely proportional to the active area 
of the chip. 


If the designer can use filter screens or circularly 
polarizing filters in front of the light source, excellent 
protection from background illumination can be 


obtained. In this case a diffusive lens giving a large 
apparent source with lower luminance, is more visible 
than a high luminance point source. 


When a LED is used with an optical system to 
activate a remote sensor such as a cadmium sulphide 
or cadmium selenide cell (red light), or a GaAs IR 
emitter is used with a silicon photo detector, the 
performance requirements are somewhat different. It 
can be shown that for a given optical arrangement the 
irradiance of the detector determines the detected 
signal and this is proportional to the radiance of the 
source, which is comparable to the luminance (bright- 
ness) of the source. The intensity of the source will 
not be a factor unless the detector active area is larger 
than the incident beam. 


When average power consumption must be minimized 
but good visibility is required, or detection at a 
considerable distance is required, pulsed operation 
can be used. With GaAs and GaAsP emitters using low 
duty cycle short pulses, very high peak intensity 
levels can be reached permitting communication over 
considerable distances. This technique is not useful 
with GaP diodes since they do not exhibit a linear 
relationship between optical output and instantane- 
ous forward current, becoming saturated at moderate 
current levels. GaP also has a 50% higher rate of 
fall off in light output with temperature increase, 
than GaAsP which further inhibits high power appli- 
cations. 


The use of LED’s to give a ‘Heads Up” projected 
display, such as for an automobile speedometer read- 
out, or aircraft cockpit application, places severe 
requirements on the display luminance. For easy 
visibility, the projected image must be sufficiently 
contrasted with the ambient illumination. This re- 
quires very high luminance values for the LED’s 
together with the use of photochromic windshields 
and probably polarizing screens. 


The foregoing is a necessarily simplified description 
of a very complex subject. The reader should avail 
himself of the standard textbook literature on these 
subjects. 
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Applications of Optocouplers 


Appnote 2 


by George Smith 


The IL1 is the first in a family of optocouplers. These 
products are also called photon coupled isolators, 
photocouplers, photo-coupled pairs and optically 
coupled pairs. All of the characteristics of the IL1 are 
electrical: it has no external optical properties. Hence 
optoisolators are not OPTOELECTRONIC DEVICES; 
they are in fact one of the simplest of all ELECTRO- 
OPTICAL SYSTEMS. 


The IL1 consists of a Gallium Arsenide infrared 
emitting diode, and a silicon phototransistor mounted 
together in a DIP package. 


When forward current (I,) is passed through the 
Gallium Arsenide diode, it emits infrared radiation 
peaking at about 900nm wavelength. This radiant 
energy is transmitted through an optical coupling 
medium and falls on the surface of the NPN 
phototransistor. 


Phototransistors are designed to have large base 
areas; and hence a large base-collector junction 
area; and a small emitter area. Some fraction of the 
photons that strike the base area cause the formation 
of electron-hole pairs in the base region. This fraction 
is called the QUANTUM EFFICIENCY of the photode- 
tector. 


If we ground the base and emitter, and apply a 
positive voltage to the collector of the photo-transis- 
tor, the device operates as a photo diode. 


The high field across the collector base junction 
quickly draws the electrons across into the collector 
region. The holes drift towards the base terminal 
attracting electrons from the terminal. 





Carrier 
Generation 


Incident 
Energy 


Thus a current flows from collector to base, causing a 
voltage drop across the load resistance (RL, ). 


The high junction capacitance, Ccb, results in an output 
circuit time constant RLCCb, with a corresponding output 
voltage rise time. 


The output current in this configuration is quite small and 
hence this connection is not normally used. 


The commonest circuit configuration is to leave the base 
connection open. With this connection, the holes gener- 
ated in the base region cause the base. potential to rise, 
forward biasing the base-emitter junction. Electrons are 
then injected into the base from the emitter, to try to 
neutralize the excess holes. Because of the close proxim- 
ity of the collector junction, the probability of an electron 
recombining with a hole is small and most of the injected 
electrons are immediately swept into the collector region. 
As aresult, the total collector current is much higher than 
the photogenerated current, and is in fact B times as 
great. 


Vcc 


Ru 





VouT 


The total collector current is then several hundred times 
greater than for the previous connection. 


This gain comes with a penalty of much slower operation. 
Any drop:in collector voltage is coupled to the base via 
the. collector-base capacitance tending to turn off the 
injected curreni. Tne oniy current availabie to charge ihis 
junction capacitance is the original photo-current. Thus, 
the rate of change of the output voitage is the same for 
both the diode and transistor connections. |n the latter. 
case, the voltage swing is B times as great, so the total 
rise time is B times as great as for the diode connection. 
Thus the effective output time constant is B RLC a 


For the IL1 this results in a typical 2,u1s rise time for 100Q 
load. 
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The ratio of the output current from the phototransistor 

(I. or |), to the input current in the Gallium Arsenide 
diode, is called the Current Transfer Ratio (CTR) . For the 
iL1, CTR is specified at 20% minimum with 35% being 
typical at |. = 10 mA.* Thus for 10 mA input current the 
minimum output current is 2 mA. Other important param- 
eters are V, typically 1.3V at 100 mA I. 





DIGITAL INTERFACES 


Note: High sensitivity but sacrifices noise margin. 
Output Sensing Circuits Needs extra parts. 


The output of the phototransistor can directly drive the 
input of standard logic circuits such as the 7400 TTL 
families. The worst case input current for the 74 series 
gate is -1.6 mA for V,,, = 0.4 Volts. This can be easily 
supplied by the IL1, with 10 mA input to the infrared 
diode. 


TTL Active Level Low (7400) 





Note: Extra parts cost but high sensitivity. 


Obviously, several optocoupler output transistors can be 
connected to perform logical functions. 





Note: Use smailer pull up resistor 
for higher speed. 


it is more difficult to operate into TTL gates in the active 
level high configuration. Some possible methods are as 
follows: 


Vee 





ra 
2amA 


-V 
Note: Best method if negative 
supply is available. 





Note: Logical AND connection. 


Input Driving Circuits 


The input side of the IL1 has a diode characteristic as 











shown. 100 

= . 80 

ae 

Note: Requires 10 mA from & 40 

transistor and sacrifices 20 
noise margin. ote 
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The forward current must be controlled to provide the 
desired operating condition. 
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The input can be conveniently driven by integrated circuit 
logic elements in a number of different ways. 


TTL Active Level High (7400 Series) 
Vee 


Note: Can omit resistor for about 
15 mA into diode. 


TT L Active Level Low (7400 Series) 
Vee 





Note: Not as good as above circuit. 
Not recommended. 


There are obviously many other ways to drive the device 
with logic signals, but the commonest needs can be met 
with the above circuits. All provide 10 mA into the LED 
giving 2 mA minimum out of the phototransistor. The 4 
Volt diode knee and its high capacitance (typically 100 
pF), provides good noise-immunity. The rise time and 
propagation delay can be reduced by biasing the diode 
on to perhaps 1 mA forward current, but the noise 
performance will be worse. 


All previous configurations show medium speed digital 
interfaces. These circuits have various advantages over 
other ways of doing the task. 


(1) They can replace relays and reed relays, giving much 
faster switching speeds, no contact bounce, better 
reliability, and usually better electrical isolation except 
for special configurations. However relays have high 
current capability, higher output voltage, lower on 
resistance and offset voltage and higher off resis- 
tance. 


(2) They can replace pulse transformers in many floating 
applications. Opto-isolators can transmit DC signal 
components and low frequency AC, whereas pulse 
transformers couple only the high frequency compo- 
nents, and a latch is required to restore the DC 
information. Pulse transformers have faster rise time 
than phototransistor optocouplers. 


(3) Integrated circuit line drivers and receivers are used 
to transmit digital information over long lines in the 
presence of common mode noise. The maximum 
common mode noise voltage permissible is usually in 
the 30 Volt range. There are many practical situations 
where common mode noise voltages of several 
hundred Volts can be induced in long lines. For these 
applications, optocouplers provide protection against 
several thousand Volts. 


LINEAR APPLICATIONS 


The curve of input current versus output current for the IL1 
is somewhat non-linear, because of the variation of B with 
current for the phototransistor, and the variation of infrared 
radiation out versus forward current in the GaAs diode. 
The useful range of input current is about 1 mA to 100mA, 
but higher currents may be used for short duty cycles. 


For linear applications the LED must be forward biased to 
some suitable current (usually 5 mA to 20 mA). Modulat- 
ing signals can then be impressed on this DC bias. A 
differential amplifier is a good way to accomplish this. 


Voc - 2Ve 
1+ O36 






Modulating 
Signal 


Sensing in linear applications can be done in several ways 
depending on the requirements. For high frequency 
performance, the phototransistor should be operated into a 
low impedance input current amplifier. The simplest such 
scheme is a grounded base amplifier. 


Output 
Output 


Vee 


oe a age a Se ET, ge SO, Seu Whe = Saori 


11-8 


The circuit will work equally well either way, with a phase A high speed operational amplifier could be used to give 
inversion between the two. Obviously a PNP transistor excellent performance. 
would work as well. 


A feedback amplifier could also be used to get a low 
impedance input. Veco 


Output 





The current gain is 14 Ri Note that in all cases the output can be taken from either the 
Ro collector, or the emitter of the phototransistor depending on 
the polarity desired. The operating speed is the same in 
either case. 


The input impedance is approximately CONCLUSION 


This appnote covers the most commonly used ways of 
applying phototransistor optocouplers. The design engineer 
will see many ways to expand on these circuits to achieve 
his end goals. The devices are extremely versatile, and can 


For example if R, =900Q, R, = 100Q, V,,. = 5V; we would provide better solutions to many systems problems than 
have a current gain of 10 and an input impedance of about other competing components. Special designs are possible 
6.3Q. This would give a considerable speed improvement to optimize certain parameters such as coupling capaci- 
over a 100Q load. tance, or transfer ratio. 


SUMMARY OF PROPERTIES OF SIGNAL COUPLING DEVICES 


Optocoupler Economical Finite ON Resistance 

Solid state reiiability Finite OFF Resistance 
Medium to high speed signal Limited ON state current 
transmission Limited OFF state voltage 
DC & low frequency transmission Low transmission efficiency 
High voltage isolation (Low CTR) 
High isolation impedance 
Small size DIP Package 
No contact bounce 
Low power operation 













































High power capability 
Low ON resistance 
DC transmission 
High voltage isolation 


High cost 
High power consumption 
Unreliable 

Very slow operation 
Physically large 























Pulse Transformers High speed signal transmission 
Moderate size 


Good transmission efficiency 


No DC or low frequency transmission 
Expensive for high isolation 
impedance or voltage 
















Differential line 
Drivers and 
Receivers 


Solid state reliability 
Small size DIP package 
High speed transmission 
DC transmission 

Low cost 


Very low breakdown Voltage 
Low isolation impedance 
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Multiplexing LED Displays 


Appnote 3 


by George Smith 


In digital displays, such as would be used in a D.V.M. 
or counter of conventional design, ail digits are 
operated in parallel, with a separate decoder-driver 
for each digit operated from data generally stored in 
a quad latch. 


In many cases, a reduction in cost can be effected by 
Operating the display in a time division multiplexed 
mode. The question of cost effectiveness depends on 
the particular application. As a general rule, the 
greater the number of digits in the display, the more 
advantageous the multiplex system becomes from the 
cost standpoint. Because of the great variety of situa- 
tions possible, it is difficult to say at what number of 
digits the change should be made. In some circum- 
stances, non-multiplexed operation of less than 8 
digits is more economical. On the other hand, there 
are circumstances under which multiplexing is used 
for three and four digit displays at a cost saving. This 
application note attempts to show some of the many 
ways of multiplexing digits, and it is left to the 
designer to decide whether his own system applica- 
tion would be jower in cost if he used a multiplex 
scheme. 


The properties of light emitting diodes (LED) make 


them particularly suitable for multiplexed operation, 
and hence it is the preferred method to use, if a 
scheme can be designed which is cost competitive 
with non-multiplexed operation. 


Throughout this paper, it will be generally assumed 
that we are talking of a system using TTL type logic 
families, with MSI functions being used where applic- 
able. In most production situations this will be the 
most economical approach. There will be some cases 
where discrete gates and flip-flops may yield a lower 
cost. There are also cases where a single MOS chip 
contains all the necessary logic functions, and only 
interface driver circuits are required. 


The seven segment numeric displays with a common 
anode connection made by Siemens provide com- 
patibility with the most widely available decoder-drivers, 
which are active level low outputs. The commonest 
device is SN7447 or similar. Any of these is suitable for 
driving the HD107XX, HD110XX, or HD1131XX Series 
type dipslay. For common cathode displays, such as 
the Siemens DL330M, DL340M, DL430M, or DL440M, 
SN7448 decoder can be used, and anode drivers 
become cathode drivers. 
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Figure 1 
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In a multiplex system, the corresponding cathodes of 
each digit are bussed together, and driven from one 
seven segment decoder-driver, via the usual current 
limiting resistors. The display data is presented serially 
by digit, to the decoder-driver, together with an 
enable signal to the appropriate digit anode Fig- 
ure 1. 


Each digit anode is driven by a switch, capable of 
passing the full current of all segments. The simplest 
switch would be a PNP high current switch or ampli- 
fier transistor, such as a core driver type. 


In operation, the anode switches are activated one at 
a time, in the desired sequence, while the appropriate 
digital data is presented at the input to the decoder- 
driver. The amount of circuitry required in Figure 1 


4 
SN7442 
3 


SN74151 


SN7447 


SN74151 


most of the packages are lower cost than the seven 
segment decoder. The scheme shown is a 20% cost 
reduction over non-multiplexed operation, based on 
O.£.M. prices for the components. For less than 
eight digits, it would be difficult to compete with 
non-multiplexed operation using this scheme. 


CASE 2: 


Multiplexing becomes more attractive, when ‘the data 
is stored in a shift register, rather than in latches. In 
this case the data is circulated around the register, at 
some suitable rate, and is sequentially presented at 
the input of the seven-segment decoder-driver. The 
anode drive can be obtained from a counter and 
decoder as in Figure 2, or from a parallel! output shift 
register — Figure 3. 





Figure 2 


is much less than that used in the non-multiplexed 
scheme. The question of overall economy is depen- 
dent on the amount of circuitry required to sequence 
the anodes and present the data at the decoder input. 
Let us consider some typical situations. 


CASE 1: 


An 8-digit counter-timer display, with the data stored 
in multiple latch circuits. This is the most common situa- 
tion present in a counter-timer of conventional design. 
A quad latch (SN7475) is used to store each digit, and 
this data is periodically updated. To scan this data, a 4 
pole 8 position switch is required (SN74151). To select 
the appropriate digit, an octal counter (SN7493) and 
a BCD decoder (SN7442) are required. The complete 
circuit is as shown in Figure 2. 


The total package count is about the same for this 
arrangement, as for non-multiplexed operation, but 
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A CLK 
B 74LS164 


TO ANODE DRIVERS 





Figure 3 
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Figure 4 


This circuit, which can be expanded to any number 
of digits, circulates a single zero, and thus can directly 
drive the PNP anode switches. Systems using recir- 
culating memories generally require this digit timing 
circuitry for other reasons, so it is generally available 
in the system already. 


For displays of 8 digits; a very common number in 
counter-timer instruments, the 74164 8 bit shift register 
makes a very good circulating shift register. 


The scheme can be extended to more digits by adding 
a 4 bit shift register, such as the 7494; the extra shift 
bits are inserted at the points marked (®)_ in Figure 4. 
The same circuit can be used for less than 8 digits, if 
a12%% duty cycle is satisfactory. 


The preceding schemes demonstrate that systems con- 
taining recirculating data are very effectively coupled 
to multiplexed LED displays. Many multi-digit sys- 
tems such as calculating machines use L.S.1. MOS 
circuits to provide their logic, and these naturally 
lend themselves to recirculating data. It is now practi- 
cal to use microprocessors in instruments, which lend 
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SN7447 

8 BCD TO 

SEVEN 
SEGMENT 


themselves nicely with Siemens Intelligent Display 
devices. 


Apart from the strictly logical problems involved in 
a multiplexed display, the designer must choose 
suitable operating conditions for the LED’s. Peak 
forward current, current pulse width, duty cycle and 
repetition rate, are all factors which the designer 
must determine. 


The luminous intensity, or the luminance of GaAsP 
LED’s, is essentially proportional to forward current 
over a wide range, but certain phenomena modify this 
condition. At low currents, the presence of non- 
radiative recombination processes, results in less light 
output than the linear relationship. would predict. 
This: effect is noticeable in the region below about 
5 mA per segment (for 1/4 inch characters). The 
result is that noticeable difference in luminance from 
segment to segment can occur at low currents. At high 
currents, the power dissipation in the chip causes 
substantial temperature rise, and this reduces the 
efficiency of the chip. As a result the light output 
versus forward current curve falls below the straight 
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Figure 5 


line, at high currents (Figure 5). It should be empha- 
sized that this latter effect is entirely due to self heat- 
ing. If the power dissipation is limited, by running 
short pulses at low duty cycle, the output follows 
the straight line up to very high current densities. 
Whereas 100 A/cm? may be used in DC operation, 
as much as 10% A/cm? can be used under pulsed con- 
ditions, with a proportionate increase in peak inten- 
sity. (If this did not occur, GaAsP lasers could not be 
built.) Gallium Phosphide, however, has an inher- 
ent saturation mechanism that causes a drastic reduc- 
tion in efficiency at high current densities even if the 
junction temperature remains constant. This effect is 
due to competing non-radiative recombination mech- 
anisms at high current density. 


As a first approximation the brightness of a pulsed 
LED will be similar to that when operated at a DC 
forward current equal to the average pulsed current. 
For example, for 40 mA peak current at 25% duty 
cycle, the brightness will be similar to DC operation 
at 10 mA. The actual brightness comparison will 
depend on the actual pulsing conditions. Under most 
legitimate conditions the brightness will be greater 
for pulsed operation. 


Figure 5 shows how the actual light output at 5 mA 
DC is substantially less than expected from the ideal 
curve, because of the “foot” on the curve at low 
currents. Operation at 50 mA peak current and 10% 
duty cycle yields a high peak output as shown, and an 
integrated average output that is much closer to the 
ideal value. {t should be obvious that variations in the 
“foot” from segment to segment cause a significant 


variation in light output at a low DC current, but a 
much smaller variation in the average output when 
operated in a pulsed mode. As well as an increase in 
luminance, or luminous intensity due to pulsing, there 
is an increase in brightness because of the behavior 
of the eye. The eye does not behave as an integrating 
photometer, but as a partially integrating and partially 
peak reading photometer. As a result, the eye per- 
ceives a brightness that is somewhere between the 
peak and the average brightness. 


The net result is that a low duty cycle high intensity 
pulse of light looks brighter than a DC signal equal to 
the average of the pulsed signal. The practical benefit 
of multiplexed operation then, is an improvement in 
display visibility for a given average power consump- 
tion besides the lower cost. The brightness variation 
from segment to segment and digit to digit is also 
reduced by time-sharing. The gain in brightness over 
DC operation can be as much as a factor of 5 at low 
duty cycles of 1 or 2 percent, and peak currents of 
50 to 100 mA. 


A number of factors must be taken into account when 
deciding on the design of a multiplexed display. 
Besides the optical output, thermal considerations are 
very important. 


Most 1/4” size LED numerics are rated at 30 mA DC 
max per segment. Under pulsed operation, higher 
currents can be used provided several thermal con- 
siderations are taken into account. 


(1) The average power dissipation must not exceed 
the maximum rated power. 


(2) The power pulse width must be short enough 
to prevent the junction from overheating dur- 
ing the pulse. This implies that the pulse 
width must get shorter as the amplitude in- 
creases. 


Present experience indicates that for pulses of 10 us, 
the amplitude should be limited to 100 mA max. 
Shorter pulses of higher amplitude may be used but 
the circuit problems become severe if the pulse width 
is very short. 
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Driving High-Level Loads 


With Optocouplers 
Appnote 4 


by David M. Barton 


Frequently aload to be driven by an optocoupler requires 
more current, voltage, or both, than an optocoupler can 
provide at its output. 


Available optocoupler output current, of course, is 
found by multiplying input (LED section) current by the 
“CTR” or current- transfer-ratio. For worst-case design, 
the minimum specified value would be used. The 
minimum CTR of the IL1 is 20%. Temperature derating 
is not usually necessary over the O to +60 degree 
Celcius range because the LED light output and tran- 
sistor beta have approximately compensating 
coefficients. 


Multiplying the minimum CTR by 0.9 would ensure 
a safe design over this temperature range. Over a wide 
range, more margin would be required. 


The LED source current is limited by its rated power 
dissipation. Table | shows maximum.allowable Ir vs 
maximum ambient temperature. 


Values for Table | are based on a 1.33 mW/°C derate 
from the 100 mW at 25°C power rating. 







Table | 
MAXIMUM TEMPERATURE | Ip MAXIMUM | 
40°C 65 mA 
60°C 48 mA 
80°C 25 mA 


Obviously, one can increase the available output current 
then by either choosing a higher CTR-rated optocoupler, 
by providing more current, or both. Table Il shows the 


Table I! 
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minimum available output current of each device 
assuming 60 °C derating (from Table |) anda 10 percent 
margin for temperature effects. 


If the IL1 is being operated from logic with 5 volt driving 
transistor and O.2 volt Vcg saturation is assumed for the 
driving transistor, a 75 ohm Rij resistor will provide the 
48 mA. The forward voltage of the IR-emitting LED is 
about 1.2 volts. Figures 1A and 1B show two such drive 
circuits. 






ISO LIT 
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INPUT 
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Figure 1A. NPN Driver 
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Figure 1B. PNP Driver 


A “buffer-gate,” such as the SN7440 provides a very 
good alternative to discrete transistor drivers. Figure 2 
shows how this is done. Note that the gate is used in 
the “current-sinking” rather than the “current-sourcing” 
mode. In other words, conventional current flows into 
the buffer-gate to turn on the LED. This makes use of 
the fact that a T?L gate will sink more current than it 
will source. The SN7440 is specified to drive thirty 
1.6 mA loads or 48 mA. Changing Rip from 75 to 
68 ohms adjusts for the higher saturation voltage of the 
monolithic device. 
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1/2 SN7440 


Figure 2. Buffer-Gate Drive 


MORE CURRENT 


For load currents greater than 8.6 mA, a current 
amplifier is required. Figures 3A and 3B show two 
simple one-transistor current amplifier circuits. 





Figure 3A. NPN Current Booster 


Since the transistor in the optocoupler is treated as a 
two-terminal device, no operational difference exists 
between the NPN and the PNP circuits. Rp provides a 
return path for Icgo of the output transistor. Its 
value is: Rp = 400 mV/Icgo (T) where Icgo(T) is 
found for the highest junction temperature expected. 


Assume that leakage currents double every ten de- 
grees. Use the maximum dissipated power, the speci- 
fied maximum junction-to-ambient thermal resistance, 


Rp 


1SO-LIT 


Figure 3B. PNP Current Booster 


and the maximum design ambient temperature in 
conjunction with the specified maximum 25 degree 
lego to calculate Icgo(T). 


As an example, suppose a 2N3568 is used to provide 
a 100 mA load current. Also assume a maximum 
steady-state transistor power dissipation of 100 mW 
and a 60°C maximum ambient. The transistor junc- 
tion-to-ambient thermal resistance is 333°C/watt, so 
a maximum junction temperature of 60+ 33 or 93°C 
is expected. This is about 7 decades above 25°C. 
Therefore, lego(T) = Ilego(max) x 27 = 50 nA x 128 = 
6.5 WA. A safe value for Ry is 400 mV/6.5 UA = 
62 kilohms. 


Working backwards, maximum base current under load 
will be lo/hege(min) = 100 mA/100 =1 mA. Current in Rp 
is Vpe/Rp = 600 mV/60k=10,zA, which is negligible. An 
IL1 with 9 mA drive would operate effectively. 


If the load requires more current than can be obtained 
with the highest beta transistor available, then more 
than one transistor must be used in cascade. For ex- 
ample, suppose 3 amperes load current and 10 watt 
dissipation are needed. A Motorola MJE3055 might 
be used for the output transistor, driven by a MJE205 
as shown in Figure 4. Using a 5°/watt heat sink and 
the rated MJE3055 junction-to-case thermal resistance 
of 1.4°/watt, we find that junction temperature rise 
is 6.4 x 10, or 64°. Therefore maximum junction 
temperature is 124°C. This is 10 decades above 25°C 
making lcpol(T) , 2'°log0(max) = 107 lcgo(max). 


!eBo(max) at 30 voits or less is not given, but IcEQ is. 
Using (for safety) a value of 20 for the minimum low- 
current hee of the device, Icgo could be as large as 
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Figure 4. Two-NPN Current Booster 


lceO/20 = 35 MA. Then lego(T) is 35 mA and Ryo = 
400 mV/35 mA = 11 ohms. For I, use I,/hee(min @ 
4A) = 3A/20 = 150 mA. I_po = 600 mV/10 ohms = 
60 mA, so |aqi1) = 210 mA. 


Maximum Power in Q, will be about 1/14 the power 
in Qy since its current is lower by that ratio and the 
two collector-to-emitter voltages are nearly the same. 
This means Q, must dissipate 700 mW. 


Assuming a small ‘flag’ heat sink having 50°/watt 
thermal resistance, we find the junction at about 
95°C. The 150°C case temperature Icgo rating for 
this device is 2 mA, so one can work backwards and 
assume about 1/30 of this value, or 70 WA. On the 
other hand, the 25° rated !ogo is 100 uA. Choosing 
the larger of these contradictory specifications, Ry1 = 
400 mV/0.1 mA =:4k * 3.9k. Q, base current is 
le,a1)/hFE(Q1-min) = 210 mA/50* = 4.2 mA. Total 
current ts Ih~a7) + Ibi = 4.2 + 0.24=4.5 mA. Table II 
shows that an IL1 could be used here. 


MORE LOAD VOLTAGES 


All of the current-gain circuits shown so far have one 
common feature: load voltage is limited by the 30 volt 
rating of the IL1 not by the voltage or power rating of the 
transistor(s). Figure 5A shows a method of overcoming 
this limitation. This circuit will stand off BVcEG of Q1. 
The voltage rating of the phototransistor is irrelevant 
since its maximum collector-emitter voltage is the base- 
emitter voltage of Q; (about 0.7 volts). 


Unlike the “Darlington” configurations shown pre- 
viously, this circuit operates “‘normally-ON.” When 
no current flows in the LED the phototransistor. being 


*Minimum hee is obtained using the specification at Ice = 
2A and the ‘’Normalized DC Current Gain” graph given in 
the Motorola ‘Semiconductor Data Book,” 5th Edition, 
pp. 7 — 232, 3. 


OFF, allows R2 current to flow into the base of Q1, turn- 
ing Q, ON. When the optocoupler is energized, its 
phototransistor “shorts out” the Ra current turning Q; 


OFF. 
F . 
Optocoupler EET 


v- 


Figure 54. NPN HV Booster 


Optocoupler 





Figure 5B. PNP HV Booster 


The value of R, depends only on the load-supply 
voltage V* — V", and the maximum required Q, base 
current. This is derived from the minimum beta of Q, 
at minimum temperature and the foad current. The 
required current-drive capability is the same as IR;, 
since |g, changes negligibly when the circuit goes 
between its “ON” and “OFF” states. 


In some applications either more current gain will 
be required than one transistor can provide or the 
power dissipated in R, will be objectionable. tn these 
cases, simply use the Darlington high-voltage booster 
shown in Figure 6A. 
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Figure 6A. NPN Darlington HV Booster 
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Figure 6B. PNP Darlington HV Booster 
If more than one toad is being driven and their nega- 


tive terminals must be in common, use the PNP cir- 
cuit, Figure 6B. Otherwise, the NPN is better because 


the transistors cost less. Of course performance char- 
acteristics of the NPN and PNP versions are identical 
if the device parameters are also the same. 


APPLICATIONS 


Optocoupler isolated circuits are useful wherever 
ground loop problems exist in systems, or where dc 
voltage level translations are needed. In many systems 
so-called interpose relays are used between a logic cir- 
cuit section (which may be a mini-computer) and the 
devices being controlled. Sometimes two /eve/s of in- 
terpose relays are used in cascade either because of the 
load power level or because of extreme difficulties with 
EMI. Optocouplers aided by booster circuits such as 
those described, can replace many of the relays in these 
systems. 


The reed relays, typically used as the first level of inter- 
pose and mounted on the interface logic cards in the 
electronic part of the system, are almost always 
replaceable by optocouplers since their load is just the 
coil of alarger relay. This relay may have a coil power of 
1/2 to 5 watts and operate on 12, 24 or 48 volts de. 


Assuming worst-case design techniques are carefully 
followed, system reliability should improve in pro- 
portion to the number of relays replaced. 
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More Speed from 
Optocouplers 


Appnote 5 


by David M. Barton 


Figure 1 shows a typical circuit employing an 
optocoupler to transmit logic signals between electrical- 
ly isolated parts of a system. In the circuit shown, the 
optocoupler must “sink” the current from one T2L load 
plus a pull-up resistor to Vcc. The resistor in series with 
the LED half of the optocoupler must supply the worst- 
case load current divided by the “current transfer ratio” 
or CTR of the optocoupler. If an IL1 is used, having a min 
CTR of 0.2, and 30 percent variation in the load is 
allowed. 8.1 mAis required. This is supplied by the 4300 
resistor. 


The maximum repetition rate at which this circuit will 
operate is only about 3 kHz. The severe speed limita- 
tion is due entirely to the characteristics of the photo- 
transistor half of the optocoupler. This device has a large 
base-collector junction area and a very thick base region 
in order to make it sensitive to light. Cop is typically 
25 pF. This capacitance is, in the circuit of Figure 1, 
effectively multiplied by alarge factor due to the “Miller 
effect.’ Also, because the base region volume is large, 
so is base storage time. 


T’L DEVICE 





Figure 1 


A very simple method of reducing both of these 
effects is to add a resistor between the base and 
emitter as shown in Figure 2. This resistor helps by 
reducing the time constant due to Co, and by remov- 
ing stored charge from the base region faster than 
recombination can. When a base-emitter resistor is 
used, of course, the required LED drive is increased 
since much of the photo-current generated in the 
base-collector junction is now deliberately ‘‘dumped.” 


Using this method does not usually result in a large 
power supply current drain since average repetition 
rate is low in most applications. 


Veco 





2N3638 
OR SIMILAR 


= COM, 
Figure 2 


As drive is increased and Ree reduced, turn-on time 
and turn-off time both decrease. The total amount of 
charge stored can also be reduced by-decreasing the 
LED drive pulse duration. Also, as higher drive levels 
are used, the load resistance, Ri can be reduced to 
further enhance the speed of the circuit. These param- 
eters are related to each other such that all should 
be changed together for best results. 


One important generalization can be made concerning 
their interdependence. The LED drive pulse duration, 
Tin, Output fall time, ts, output rise time, t, and 
propagation delay, tp, should occur in a 1.5:1:1:1 
ratio, approximately. ff this relationship does not 
occur, the circuit will not operate at as high a 
repetition rate as it could at the same drive level. 
Tour equals T;, at low currents but stretches out at 


high currante 
mign CUFFENTS. 


Figure 3 is a graph relating the important parameters for 
a typical IL1 whose CTR is 0.25. The optimum values 
of Tin, Rge, and R, are shown versus LED pulse current 
as are the resultant output pulse width and maximum 
full-swing frequency. Rise, fall and propagation time can 
be read as 2/3 of Tin, 
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Figure 3 shows that increasing drive to 200 mA and 
using optimum Rge and R, will increase the maxi- 
mum repetition rate from 3 kHz to 500 kHz, a 167:1 
improvement. 


Lower grade optocouplers will behave similarly if the 
LED drive level is scaled appropriately to allow for a lower 
CTR. 


(us) 
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Figure 3. Parameters vs LED Pulse Current 


Another method of increasing speed is to operate the 
photo-transistor as a photo-diode. In this method, bias 
voltage is supplied between the collector and base 
terminal, the emitter being unused. Operation to at 
least 10 MHz is possible this way, but the price is the 
need for external amplification. Figure 4 is a graph 
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Figure 4. Diode Mode Output Current vs 
Drive Pulse Duration 


showing peak output current versus drive pulse dura- 
tion for 200 mA peak drive current. 


Since output current is small, some type of wide- 
bandwidth amplifier must be employed in order to 
drive TL loads. 
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One simple solution for intermediate speed operation 
is the use of MOS inverter (Y% 74HC04). (Figure 5) 
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Figure 5 


Another device which will provide a good interface is 
an integrated comparator amplifier. The photo-transis- 
tor collector goes to Vcc. Its base has a 200Q load 
resistor to ground and goes to one input of the com- 
parator. Also, a resistor “oes from this node to the 
minus supply. This resistor is chosen to supply 50 vA. 
The other comparator input is grounded. The voltage 
at the comparator input will switch from -10 mV to 
+10 mV or more when the diode turns on and the 
output will drive the TL loads. 


Of course discrete-component amplifiers could be 
used and may be best in some applications. 


V'> 





INTEGRATED 
COMPARATOR 





Figure 6 


CONCLUSIONS 


For operation to 500 kHz, the addition of a base-emitter 
resistor and a high-current driver is probably the best 
method of increasing optocoupler speed. Above 500 
kHz one must revert to photodiode mode and use an ex- 
ternal amplifier to drive most loads, particularly T2L. 
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Operating LEDs on AC Power 


Appnote 6 


by David M. Barton 


Introduction 


Frequently it is desirable to operate LEDs on AC 
power rather than DC. Typically, the power source 
is 120 VRMS 60 Hz. The most obvious method is to 
rectify this power with a series diode and use a 
resistor to limit LED current as shown in Figure 1. 


R RECTIFIER LED 


AC 


FIGURE 1. The Power Resistor Method 


This method, though sound, results in very high power 
dissipation in the resistor since the LED operates on 
only 1.6 volts. 


The Method 


Figure 2 shows a better method. Here a capacitor is 
used to control LED current and a shunt silicon diode 
provides rectification. 





FIGURE 2. 


Since, for current in either direction, voltage drop 
across the LED or rectifier is a negligible part of the 
supply voltage, current in the capacitor is almost 
exactly equal to the AC supply voltage divided by the 
reactance of the capacitor. Average capacitor current 
is then 


1. Ie (AV) = .9X VRMS/X_. 

and average half-cycle LED or rectifier current is 
2. lLep (AV) = 1/2 Ip (AV) = 45 VRMS/X¢_ 

or, for 120 VRMS, 60 Hz operation, 


3. lLeD (AV) = 20 mA X Cur 
| 
or CuF = LED (AV) 
20 mA 


Figure 3 shows the value of the series capacitor 
needed for a range of average LED currents assuming 
60 Hz, 120 volt power. 
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FIGURE 3. Series Capacitor Value vs Average LED Current 
for 120 VRMS 60 Hz. 


A resistor is necessary in series with the capacitor to 
limit turn-on transient currents. A value of 100 ohms 
will be adequate in most cases. 


The current in the LED, of course, flows almost 
exactly in quadrature with the line voltage. For this 
reason, power dissipation is low, being limited to the 
expected LED and rectifier power loss, the loss in 
series resistor and to losses in the capacitor. The 
latter term will be extremely low if high quality 
capacitors are used. Although power consumption of 
a circuit may not be of much significance in terms of 
the cost of the power, it certainly can be important to 
reduce heat generation within an enclosure. 


If more than one LED is to be operated from the 
same source, simply put the LEDs in series in the 
same circuit, as shown in Figure 4. For small numbers 
of LEDs the current will be, for practical purposes, 
the same as for one. 





FIGURE 4. 


Conclusion 


Cost of the series capacitor (mylar) will be similar to 
the cost of a series power resistor. The shunt diode, 
a 1N4148 or similar, will cost about two cents; much 
less than a series rectifier which must have a several 
hundred volt PIV rating. 


So, the capacitor method is both lower in cost and 
lower in heat generation and power consumption than 
the resistor method. 


SIEMENS 


Applying the DL 1416B 


Intelligent Display® device 


Appnote 9B 


by Dave Takagishi 


This application note is intended to serve as design and 
application guide for users of the DL 1416B Intelligent 
Display. The information presented covers: device electri- 
cal description and operation, considerations for general 
circuit designs, multi-digit display systems and interfacing 
to the 6800, Z80, and 8080 microprocessors. 


The DL 1416B was designed to provide an easy-to-use 
alphanumeric display for the 64 character ASCII systems. 
Only tweive interconnect pins plus power and ground are 
needed to drive a single four digit display. The overall 
package is designed to allow end stacking of the DL 1416B 
to form any desired character length display. 


Figure 1. Block Diagram 


Electrical Description 


The on-board electronics of the DL 1416B eliminates all 

the traditional difficulties of using displays - segment 
decoding, driving, and multiplexing. The DL 1416B has 
gone further and provided internal memory for the four 
digits. This approach allows the user to address one of four 
digits, load the desired data asynchronously to the 
multiplex rate and continue. 


Figure 1 is a block diagram of the circuitry in the DL 1416B. 
The unit consists of a display and a single integrated 
circuit chip. The display is four 16-segment alphanumeric 
monolithic LED die magnified to a height of 160 mils. The 
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4734 


IC chip contains the 16 segment drivers, 4 digit drivers, 64- 
character ROM, four-word 7-bit RAM, internal oscillator for 
multiplexing, multiplex counter/decoder, cursor RAM, write 
address decoder, and level shifters for the inputs. 


The inputs to the DL 1416B are: 


CE CHIP ENABLE (active low) 
This determines which device in an array will actu- 
ally execute the loading of data. When the chip 
enable is in the high state, all inputs are inhibited. 


A, A, DIGIT ADDRESS 
The address to the DL 1416B determines the digit 
in which the data will be written. Address order is 
right-to-left for positive-true address. 

D,-D, DATA LINES 
The seven data input lines are designed to 
accept the 64 ASCII code set. See Table 1 
for character set. 

W WRITE (active low) 


Data to be written into the DL 1416B must be 
-_present before the leading edge of write. The 
data and address must be stable until after the 
trailing edge. 

CU CURSOR (active low) 
When the CU is held low, the DL 1416B enables 
the user to write or remove a cursor in any digit 
position. The cursor function lights all 16 seg- 
ments in the selected digits without erasing the 
data. After the cursor is removed, the digit will 
again display the previously written character. 


V+ POSITIVE SUPPLY 
TTL compatible +5 volts 


\- NEGATIVE SUPPLY 
Ground 


Table 1. Character Set 

































































mola A BC DEE IG| 
eon (HIT GK ILIMINIG 
ren [PUB R/S | T]U|H |e 
me px Vie [€ UN | Jin fe | 





Note: 
1. All undefined codes will display a blank. 





Operation 


Loading data into the DL 1416B is similar to writing into a 
RAM. The data and address must be present before the 
leading edge of the write signal (W) and must be present 
until after the trailing edge. The waveforms of Figure 2 
demonstrate the relationship of the signals required to 
generate a write cycle utilizing chip enable (CE) and write 
(W) (Check data sheet for minimum values). 


As can be seen from the waveforms, CE and W are inter- 
changeable. The true internal “write” function is formed by 
the “and-of-the-nots”. 


Figure 2. Address Table 


WRITE CYCLE WAVEFORMS UTILIZING CHIP ENABLE (CE) 


Address 


be teerue ca) “| | 


Chip Enable 
t HOLD 
Sat “SETUP () 


Write 


fe—tserur 10) >} 


Data In 


WRITE CYCLE WAVEFORMS UTILIZING WRITE (W) 


Address 


be teerup car > 
Chip Enable 
—'Itserur (Ei 
Write 


—| teerur wo) K-44 tyoto 


Data In 


Multiplexed display systems sequentially read and display 
data from a memory device. In synchronous systems, con- 
trol circuitry must compare the location of data to be read 
and displayed to the location of new data to be stored, i.e. 
synchronize, before a write can be done. This can be slow 
if there are many memory locations. It can also be cumber- 
some. 


Data entry of the DL 1416B is asynchronous and data 
may be stored in random order. Each digit will continue 
to display the character last “written” until replaced 

by another. 


The cursor function causes all 16 segments of a digit to 
light. The cursor can indicate the position in the display of 
the next character to be entered. The cursor is not a char- 
acter but overrides display of the stored character. Upon 
removal of the cursor, the display will again show the char- 
acter stored in memory. 


The cursor can be written into any digit position by setting 
the digit position address (A,, A,), enabling chip enable 
(CE), cursor select (CU), write (WR) data (D,). A high 

on data line D, will place a cursor into position set by © 
the address A,, A,. Conversely, a low on D, will remove 
the cursor. 
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The cursor will remain displayed after the cursor (CU) and 
write (W) signals have been removed. The waveforms in 
Figure 3 show a cursor being placed in Digit 0. 


General Interface 


The most general and straight-forward interface approach 
would be to use the parallel I/O device of a micro- 


processor. This interface scheme can be completely 


Figure 3. Cursor Write Cycle 


INIT: 


CUSR: 





Hardwiring the cursor (CU) line high is not recommended. ee 
This internal cursor memory will be randomly loaded on 
power-up and all positions must be cleared before a cur- 
sor-free display is ensured. DISP: 


DISP1: 
General Circuit Design Considerations 


Using positive-true address logic, address order is from 
right to left. For left to right address order, use the “ones- 
complement” or simple inversion of the addresses. 


For systems with only a 6 bit ASCII code format, data line 
D, cannot be left open. Data D, must be the complement oh 
data line D,. If an illegal code i is loaded into the DL 1416B, 

it will display a blank in the digit accessed. 


A “display test” function can be realized by simply storing a 
cursor in all digits. 


Because of the random state of the cursor RAM after power 
up, it is necessary to clear it initially to assure that all the 


are off. 
cursors fe) TABLE: 


When using DL 1416Bs on a separate display board hav- 
ing more than 6 inches of cable length, it may be neces- 
sary to buffer ali DL 1416B inputs. This is most easily 
achieved with hex-non-inverting buffers such as 74365 ICs. 
The object is to prevent transient current in the DL 1416B 
protection diodes. The buffers should be located on the 
display board near the DL 1416Bs. Local power supply 
bypass capacitors are also needed in many cases. These 
should be 6 or 10 volt tantalum type having 10 uF or 
greater capacitance. Low internal resistance is important to 
eliminate voltage transients due to the current steps which 
result from the internal multiplexing of the DL 1416B. 


If small wire cables are used, it is good engineering prac- 
tice to calculate the wire resistance of the ground plus the 
+5 volt wires. More than 0.1 volt drop (at 25 mA per digit 
worst case) should be avoided, since this loss is in addition 
to any inaccuracies or load regulation limitations of the 
power supply. 
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DSPWT: 


MVI A, 80H 


OUT CONTROL 


MVI A, OOH 
OUT PORTA 
MVI B, OFH 
MOV A, B 
CALL DSPWT 
DCR B 

JNZ CUSRi1 
LX! H, TABLE 
MOV A, M 
OUT PORTA 
MOV A, B 
CALL DSPWT 
INX H 

INR B 

MVI A, 10H 
CMP B 

JNZ DISP1 
HLT 

ORI 80H 
OUT PORTB 
ANI 7FH 
OUT PORTB 
ORI 80H 
OUT PORTB 
RET 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 


software dependent. One eight bit output port can handle 
the seven input data bits and the cursor. Another eight bit 
output port can contain the address and chip enable 
information with one bit reserved for the write signal. 


An 8080 system shown in Figure 4 illustrates a 16 character 
display using a 8255 programmable peripheral interface 
I/O device with a 7442 one-of-ten decoder added for ease 
of programming. The following program will display a 
simple 16 character message using the parallel 1/O 
interface. 


;CONTROL DATA MODE 0 
;LOAD CONTROL REGISTER 
;CLEAR CURSOR DATA 
;LOAD DATA PORT 

SET COUNTER 


WRITE SUBROUTINE 
;DECREMENT COUNTER 
316 CHARACTERS 

SET TABLE 


;LOAD DATA OUTPUT 


;LOAD ADDRESS & WRITE 
INCREMENT TABLE ADDRESS 
INCREMENT COUNTER 

SET # OF DIGITS 


316 CHARACTERS 
7END OF PROGRAM 
SET WRITE BIT OFF 
;LOAD ADDRESS 
SET WRITE BIT ON 
;LOAD WRITE 

SET WRITE BIT OFF 
;LOAD WRITE 


OC3H 
OCSH 
OD4H 
OD3H 
OC1H 
OD4H 
OCEH 
OC1H 
OC6H 
OAOH 
OD3H 
OD4H 
OC8H 
OC7H 
OC9H 
OCCH 
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lO or Memory Mapped Addressing 


Some designers may wish to avoid the additional cost of a 
parallel I/O in their system. Structuring the addressing 
achitecture for the DL 1416B to look like a set of peripheral 
or output devices (I/O mapped) or RAMs and ROMs 
(memory mapped), is very easy. Figure 5 shows the 
simplicity of interfacing to microprocessors, such as 8080, 
Z80 and 6502 as examples. 


The interface with the 6800 microprocessor in Figure 6 
illustrates the need for designers to check the timing 
requirements of the DL 1416B and the pP. The typical data 
output hold time is only 30 ns for DBE =@2 timing; two 
inverters in the DBE line are added to increase the data 
output hold time for compatibility with the 50 nS minimum 
spec of the DL 1416B. 


Figure 4. 


8080 SYSTEM 


Conclusion 


Note that although other manufacturer's products are used 
in examples, this application note does not imply specific 
endorsement, or recommendation or warranty of other 
manufacturer's products by Siemens. 


The interface schemes shown demonstrate the 
simplicity of using the DL 1416B with microprocessors. The 
slight differences encountered with various microproces- 
sors to interface with the DL 1416B. are similar to those en- 
countered when using different RAMs. The techniques 
used in the examples were shown for their generality. The 
user will undoubtedly invent other schemes to optimize his 
particular system to its requirements. 


™=666060SOOSOSC0088 
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Figure 5. Mapped Interface 
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SIEMENS 


Mounting Considerations 
for LED Lamps and Displays 


Appnote 11 


by Dave Takagishi 


There are numerous ways to mount.an LED lamp 
into a panel or a piece of equipment and this appli- 
cation note is written as an aid to designers and 
engineers when using LED lamps and displays. 


MOUNTING TECHNIQUES: 


There are several ways to mount LED lamps such as the 


Siemens LDR5001 by soldering directly into PCB’s, - 


plugging into sockets, or panel mounting with or 
without clips. Bending of the leads is allowed bearing 
the following guidelines in mind. Leads must not be bent 
closer than .065 inches from the base of case when 
leads are not in excess of .020 inch in diameter. Leads 
should be clamped next to the case during bending of 
leads to relieve stresses. Under no circumstances must 
any mechanical force be applied to case while bending 
the leads. Also, incorrectly spaced holes in the printed 
circuit board will place mechanical stress on the plastic 
case which can cause failure during soldering. 





Displays of the HD11XXxX type can be soldered directly 
into a printed circuit board or be plugged into sockets. 
Many displays can be end-stacked (butted end-to-end) 
to obtain longer displays with more digits. This usually 
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causes no break in digit spacing. In applications using 
screw-down mounting, a flexible washer should be used 
to avoid strain from misalignment or board warpage. 





NWN AAS 





Connector/Socket (Partial List) 
Suppliers 
Aries Frenchtown, NJ 
Augat Attleboro, MA 
Berg New Cumberland, PA 
EMC Woonsocket, RI 


New Albany, IND 
Bohemia, NY 


Robinson Nugent 
Precision Concept, Inc. 


THERMAL CONSIDERATIONS: 


Most LED failures can be traced to excess thermal 
stress. A typical LED chip is mounted on a substrate 
or lead frame with a wire bond from the top of the 
chip to a metallized trace on the substrate and is 
encapsulated in epoxy. Temperature changes cause 
these various materials to expand and contract at 
different rates. Extreme low temperatures are most 
likely to cause structural failure. High temperatures, 
usually cause reduced lifetime rather than immedi- 
ate failures. 


The internat LED junction temperature depends on 
ambient temperature, power applied to the LED, 
and the thermal resistance, LED chip-to-ambient. 


Long-term degradation of the LED chips, causing 
reduced light output, will occur if junction tempera- 
ture exceeds 125 deg. C. Also the epoxy material 
overcoating the LED chips may gradually become 
opaque if it is subjected to temperatures above 
125 deg. C. 


For these reasons, all Siemens LED products carry 
derating specifications designed to limit LED junction 
temperature to 100 deg. C. 


Particular care is needed in designing multiplexed 
systems. Here, increased forward voltage and the 
effects of the thermal time constant, chip to ambient 
(about 10mS typical) can cause “thermal ripple’ 
peak excursions above 100 deg. C while calculated 
average temperature is much lower. 


A separate reason for keeping LED chip temperature 
down is the reduced light output, shown in Figure 1. 
One can reach a point of diminishing returns, par- 
ticularly in multiplexed systems, in which an increase 
in current reduces reliability while actually resulting 
in little or no increase in display visibility. In such 
cases, one would be well advised to put his money in 
higher brightness-grade displays. 


A well-designed display system, especially if high 

power levels or multiplexed operations are involved, 

should: 

1. Allow for convection airflow around the display. 

2. Place other heat-generating components* either 
away from or above, but never below the display 
(*Display current-contro! resistors, for example). 

3. Take the increased forward voltage and ‘‘thermal 
ripple’ peaks into account, in multiplexed sys- 
tems, and not allow peak temperature to exceed 
100 deg. C. 


in common with many semiconductor products, LED 
displays offer the user the most reliable and longest 
lifetime product available. These good properties do 
depend, however, on proper usage. Semiconductor 
products are well-known to be rather unforgiving of 
abuse when compared to the older technologies. 
LED’s are not different, they are, in fact, hybrid 
integrated circuits. 


LUMINOUS INTENSITY VS 
AMBIENT TEMPERATURE 





























% RELATIVE LUMINOUS INTENSITY 





AMBIENT TEMPERATURE (°C) 


SOLDERING CONSIDERATIONS: 


Care should be taken not to overheat LED’s when 
soldering. Effectiveness and safety in soidering are 
related to three basic parameters: temperature, 
time, and distance. In general, soldering time should 
not exceed 3 seconds at 1/16 inch from case at 
260°C. Some packages allow greater latitude, as indi- 
cated on individual data sheets. 


OPTICAL CONSIDERATIONS: 


Siemens recommends the use of a contrast enhancing 
filter in front of LED displays. This filter will increase the 
contrast ratio of digit to surrounding area and help 
remove reflected light and glare from the PCB and com- 
ponents around the display. Insetting the display to 
reduce direct ambient light on the display should also 
be considered. 


ROHM & HAAS red ‘‘Plexiglass’’ #2423 makes a 
good general purpose filter for the 640-660 nm Peak 
Emission Wavelength of red LEDs. A 1/16 inch thick 
sheet of this inexpensive material is quite effective. 
Additional . information on this and other filter 
materials may be obtained by contacting the follow- 
ing suppliers: 


ROHM & HAAS Philadelphia, PA 
HOMALITE Wilmington, DE 
PANELGRAPHIC West Caldwell, NJ 
3M St. Paul, MN 
POLAROID Cambridge, MA 
FOR RED LEDS 

ROHM & HAAS Plexiglass 2423 
HOMALITE 1670, 1605 


PANELGRAPHIC Red 60, Red 63, 


’ Red 65, Purple 90 


POLAROID HRCP 

FOR GREEN LEDS 

ROHM & HAAS Plexiglas 38168 
PANELGRAPHIC Green 48 
HOMALITE 1425, 1440 


FOR YELLOWLEDS 


PANELGRAPHICS Yellow 25, Amber 23 


HOMALITE 1720, 1726 
NEUTRAL DENSITY FILTER 
HOMALITE Neutral Gray 10 
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SIEMENS 


Displaying Message Systems 
Without a Microprocessor 


Appnote 13 


by Dave Takagishi 


Any Siemens 4 digit, alphanumeric Intelligent Display 
device has on board memory, decoder and drive circuitry. 
This makes it particularly well suited to marry directly to a 
microprocessor. However, small multi-message systems of 
4, 8, 12, 16 character length need not have a 
microprocessor to drive the Intelligent Display. With the aid 
of PROM Intelligent Display devices can combine lighted 
indicators, status displays, annunciator messages or 
symbols, or a “canned message” into a single display. 


Annunciator Displays 


An automobile, for example, has several switches each 
lighting its own status or annunciator indicator. A single 
Intelligent Display could easily display messages alter- 
nately upon interrogation of the appropriate switches. 


Figures 1, 2, and 3 show a DL 1416 but any of our Intelli- 
gent Display devices can be substituted. The circuit shown 
in Figure 1 will display four character messages sequen- 
tially for each open switch and continue to display until 
switches are returned to their normally closed positions. 
The Counters U4 and U5 address the PROM U6 and select 
switches on U1. The Data Selector, U1, sequentially selects 
one of eight switches (oil, temperature, catalytic, generator, 
brake, door, belt, and null), The eighth switch or null state 
can display a blank for a normal or off condition. The output 
of U1 enables the display’s CE. When this signal goes high, 
the Monostable, U2, will fire and inhibit the Oscillator U3 for 
approximately a two second display time. The PROM, U6, 
generates the ASCII code data for each word. Expansion of 
the display can easily be achieved by adding a PROM for 
each additional display. 


Another annunciator type display is shown in Figure 2. This 
display has a message of up to 16 characters and will 


continue to display the same line until the 6 bit input code 
changes state. With this scheme, it can he seen that the 16 


character X64 line message PROM can easily be adapted 
for other message and character length combinations. 
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Figure 1. 





Figure 2. Typical Circuit for 64 Messages of 


16 Characters Long 
ie 
TT TT 


be 
Hii 






Canned Messages 


The canned message type display can be an ideal sales, 
marketing or instructional aid. The message can be altered 
by replacing the PROM. 


The technique for this display would be to sequentially 
display a word or group of words, depending on the 
character length of the display, through the entire 
message. The system could either continue to repeat 
itself or could go through the complete sequence once 
each time a switch is operated. 


Figure 3 is the schematic for a sales demo box for the 
DL 1416. A 256X8 PROM was used to display an 8 digit- 


Figure 3. 








Le eee Ye cae Le pica} U3 


(fe 


32 word message. The oscillator, U1, increments the 
counters U2, U3, U4 providing the address for the 
DL1416’s and PROM U9. After eight counts the monostable 
U10 is fired, inhibiting the oscillator for a two second 
display time. Devices U5 and U8 were added for cursor 
control. Decoder U8 will alternately enable or disable a 
data bit for a cursor to proceed writing new data into each 
digit. The multiplexer U5 will select the character data or 
the cursor data for the DO-D3 data lines. Inverters on the 
address lines cause data entry to occur from the left rather 
than from the right. 





cieeue 161 U4 
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SIEMENS 


Applying the DL 2416T/DLX 2416* 
Intelligent Display® Device 
Appnote 14 


by Dave Takagishi 


This application note is intended to serve as a design and 
application guide for the DL 2416T/DLX 2416 (hereafter 
referred to as 2416) alphanumeric Intelligent Displays. The 
information presented covers device electrical description 
and operation, considerations for general circuit design, 
and interfacing the 2416 to microprocessors. Refer to 

the specific data sheet and other Siemens Appnotes for 
more details. 


Electrical & Mechanical Description 


The internal electronics in these Intelligent Displays elimi- 
nates all the traditional difficulties of using multi-digit light 
emitting displays (segment decoding, drivers, and multi- 


Figure 1a. Block Diagram — DL 2416T 


plexing). The Intelligent Display also provides internal 
memory for the four digits. This approach aliows the user to 
asynchronously address one of four digits, and load new 
data without regard to the LED multiplex timing. 


Figure 1a is a block diagram of the DL 2416T. The unit 
consists of four 17-segment monolithic LED dies and a 
single CMOS integrated circuit chip. The LED dies are 
magnified to a height of 160 mils by built-in lenses. The 
IC chip contains 17 segment drivers, four digit drivers, 

64 character ROM, four word x 7 bit Random Access 
Memory, oscillator for multiplexing, multiplex counter/ 
decoder, cursor memory, address decoder, and miscella- 
neous control logic. 


CURSOR 





*DL 2416T — segmented display. 
DLX 2416 (DLR 2416, DLG 2416, or DLO 2416) — dot matrix displays. 
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Figure 1b is a block diagram of the DLX 2416. The unit of the six “faces”. The assembled and tested substrate 
consists of 4 (5x7) LEDs and a single CMOS integrated (“PTF” multilayer), is placed within the shell and the entire 
chip. The tC chip contains the column drivers and row assembly is then filled with a water-clear IC-grade epoxy. 
drivers, 128 character ROM, four word x 7 bit Random 
Access Memory, oscillator for multiplexing, multiplex 
counter/decoder, cursor memory, address decoder, and 
miscellaneous control logic. 


This yields a very rugged part, which is quite impervious to 
moisture, shock and vibration, Although not “hermetic”, the 
device will easily withstand total immersion in water/deter- 
gent solutions. 

Packaging 


Packaging consists of a transfer-molded nylon lens which 
also serves as an “encapsulation shell’ since it covers five 


Figure 1b. Block Diagram — DLX 2416 
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Figure 2. 


TOP VIEW . ' 
DL 2416T DLX 2416 Function Function 


CE1 Chip Enable GND 
se eee ee ae Enable D, Data Input 
as 0 


CLR Clear D, Data Input 
CUE Cursor Enable D, Data Input 
CU Cursor Select D, Data Input 


WR Write D, Data Input 
A, Digit Select D, Data Input 
A, Digit Select D, Data Input 





OoOOnN DHF WOM = 


V BL Display Blank 


234567689 2345 67 89 cc 
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Electrical Inputs to the 2416 


Veo Positive supply +5 volts 
GND Ground 
D,-D, Data Lines 


The seven data input lines are designed to 
accept the first 64 ASCII characters, See 
Figure 3a for character set. (The DL 2416T 
interprets all undefined codes as a blank). 
See Figure 3b for character set for DLX 2416. 


Address Lines 

The address determines the digit position to 
which the data will be written. Address order is 
right to left for positive-true logic. 


WR Write (Active Low) 
Data and address to be loaded must be 
present and stable before and after the trailing 
edge of write. (See data sheet for timing 
information). 


CE1, CE2 Chip Enable (Active Low) 
This determines which device in an array will 
actually accept data. When either or both 
chip enable is in the high state, all inputs 
are inhibited. 


CLR Clear (Active Low) 
The data RAM and cursor RAM for DL 2416T 
will be cleared when held lew for 15 mS. For 
the DLX 2416 the minimum for CLR is 1 mS. 


CUE Cursor Enable. Activates Cursor function. 
Cursor will not be displayed regardless of 
cursor memory contents when cue is Low. 


cu - Cursor Select (Active Low) 
This input must be held high to store data in 
data memory and low to store data into the 
cursor memory. 


BL Display Blank (Active Low) 
Blanking the entire display may be accom- 
plished by holding the BL input low. This is not 
a stored function, however. When BL is 
released, the stored characters are again 
displayed. BL can be used for flashing or 
dimming. 


A 


(oy 


A 


Figure 3a. Character Set — DL 2416T 













































































Figure 3b. Character Set — DLX 2416 



























































Notes: 
1. High =1 level. 

2. Low =0 level. ; 

3. Upon power up, the device will initialize in a random state. 


Clear Memory 


Clearing of the entire internal four-digit memory may be 
accomplished by holding the clear line (CLR) low for one 
complete internal display multiplex cycle, 15 mS minimum 
for DL 2416T, 1 mS for DLX 2416; less time may leave 
some data uncleared. CLR also clears the cursor memory. 


Display Blanking 


Blanking the display may be accomplished by loading a 
blank, space or illegal code into each digit of the display 
or by using the (BL) display blank input. Setting the (BL) 
input low does not affect the contents of either data or 
cursor memory. A flashing display can be realized by 
pulsing (BL). 


Operation 


Multiplexed display systems sequentially read and display 
data from a memory device. In synchronous systems, 
control circuitry must compare the location of data to be 
read to the location or position of new data to be stored or 
displayed, i.e., synchronize before a Write can be done. 
This can be slow and cumbersome. 


Data entry in “intelligent displays” is asynchronous and 
may be done in any random order. Loading data is similar 
to writing into a RAM. Each digit has its own memory 
location and will display until replaced by another code. 


Tne waveiorms of Figure 4 Gemonsiraie ine reiationsnips of 
the signals required to generate a write cycle. 
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Figure 4. 











(Check individual data sheet for minimum values). As can 
be seen from the waveforms, all signals are referenced 
from the rising or trailing edge of write. 


Cursor 


The cursor function of the DL 2416T causes all 16 line- 
segments of a digit to light. For the DLX 2416 the cursor 
function causes all dots to light at 50% brightness. The 
cursor can be used to indicate the position in the display of 
the next character to be entered. The cursor is nota 
character but overrides the display of a stored character. 
Upon removal of the cursor, the display will again show the 
character stored in memory. 


The cursor can be written into any digit position by setting 
the cursor enable (CUE) high, setting the digit address (A,, 
A,), enabling Chip Enable, (CE1, CE2), cursor select (CU), 
Write (WR) and Data (D,). A high on data line D, will place 
a cursor into the position set by the address A, and A,. 
Conversely, a low on D, will remove the cursor. The cursor 
will remain displayed after the cursor (CU) and write (WR) 
signals have been removed. During the cursor-write se- 
quence, data lines D, through D, are ignored by the 2416. 


Figure 5. 


LOADING DATA 










































































DIGIT DIGIT DIGIT DIGIT 
SL CEI CE2 cue CU WR CIR A, Ap D6 DS D4 D3 D2 DI DO! P 
tT x] x[Pxfu[ xu] x] xl xt x[x[x][x][x[x 
H|H x E HIx}]H|xixix!|x}]xix]xtxix PREVIOUS CHARACTERS. 
KR) Xx] HPL PHI xX} H) x} xix} x|x|x]|xtx}x | | se | nc | we | ne 
Hix} xTEL [HTH] HA] x} x|xt xix] xt x} x] x nc | nc | ne | ne 
H}efetufatesafefetayeteyeftefyela nc | nc | nc] A 
H{CLEe TAH PLHCP AP Hy eye fe fefate nc | Nc | 8 A 
H{efefetalelatealeotH}eyefefelala ne | c 6 | nc 
Hiofeye tal clafajatayefedelafefe | D c | nc] a 
HfoefetetatofHfetetaHfefetde fate] a} D c B e 
Hf ofejetatelH|afefaleferaiefala D K 8 E 
tafefefejrieta}-]-j-[-]-[-[-]-{- SEE CHARACTER SET 
LOADING CURSOR 
HyetelutH] xa] x] x]}x) x}x] xix] xt x Normal Data Entry 
Hi CTC PTH HTH] A] x] x] x] xixypx xi xix Enable Previous Stores Cursors 
Hfefeta}etetafelelx| xix]x xixia nc | nc | NC | @ 
HJET OEM) LEP e pute} Hy x! x |x] xix x} a nc | nc | @ | @ 
H/ LPL rH} ete PH Hey x| x| xix) x] xin nc | @ @ | @ 
H}/LPLIHI LTE] HTH HTX] x[ x] xix} x] H @ iB 2 i @ 
HforelefHyH iH] xyx |x) x}x}x |x| x} x D K 8 E 
H}ofefefefeyefeyedxlxix}xix)xfe ro) K 8 E 
HPL JL PHIH/ HI H| x] x} x/x]x|x | xx x 2 |leia E 





X = Don't care 
NC = No change from previously displayed characters 














If the user does not wish to utilize the cursor function, the 
cursor enable (CUE) can be tied low to disable the cursor 
function. A flashing cursor can be realized by simply 
pulsing the CUE line after cursor data has been stored. 


General Design Considerations 


Using Positive true logic, address order is from right to left. 
For left to right address order, use the “ones complement” 
or simple inversion of the addresses. 


For systems with only a 6-bit (abbreviated ASCII) code 
format, Data Line D, cannot be left open. Data D, must be 
the complement of Data Line D,. 


A “display test” or “lamp test” function can be realized by 
simply storing a cursor into all digits. 


Because of the random state of the cursor RAM after power 
up, if the cursor function is to be used, it will be necessary 
to clear cursors initially to assure that all cursor memories 
contain its Zero state. This is easily accomplished with the 
CLR input. 


When using the 2416 on a separate display board having 
more than 6 inches of cable length, it may be necessary to 
buffer all inouts. This is most easily achieved with Hex 
non-inverting buffers such as the 74365. The object is to 
prevent transient current in the protection diodes. The 
buffers should be located on the display board near 

the displays. 


Local power supply bypass capacitors are also needed in 
many cases. These should be 6 or 10 volt, tantalum type 
having 10 pF or greater capacitance. Low internal resis- 
tance is important due to current steps which result from 
the internal multiplexing of the displays. 


If small wire cables are used, it is good engineering 
practice to calculate the wire resistance of the ground plus 
the +5 volt wires. More than 0.1 volt drop, (at 25 mA per 
digit worst cast) should be avoided, since this joss is in 
addition to any inaccuracies or load regulation limitations of 
the power supply. 


The 5-volt power supply for the displays should be the 
same one supplying V,, to all logic devices which drive 
the display devices. If a separate supply must be used, 
then local buffers using hex non-inverting gates should be 
used on all displays inputs and these buffers should be 
powered from the display power supply. This precaution is 
to avoid logic inputs higher than display V., during power 
up or line transients. 
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Figure 7 illustrates a 16-character display with an 8080 
system using the 8255 programmable peripheral interface 
I/O device. The following program will display a simple 
16-character message using this interface. 


MV! A,80H ;CONTROL DATA MODE 
OUT CONTROL = ;LOAD CONTROL REGISTER 


Interfacing the 2416 


A general and straight-forward interface circuit is shown in 
Figure 6 using the DL 2416T, but any 2416 display can be 
used interchangeably in these examples (also applies to 
Figure 7, 8, and 9). This scheme can easily interface to uP INIT: 
systems or any other systems which can provide the seven 





F : F CUSR: MV! A,OOH sCLEAR CURSOR DATA 
data lines, appropriate address and control lines. OUT PORTA ‘LOAD DATA PORT 
MVI B, OFH ‘SET CHARACTER COUNTER 
Figure 6. General Interface Circult CUSRI: MOVA, B 
CALL DSPWT ;WRITE SUBROUTINE 
DCR B ;DECREMENT COUNTER 
JNZ CUSRI ;DIGIT 0? 
MOV A, B ; 
CALL DSPWT . 
MVI A, FFH ‘SET DATA FOR CONTROL 
OUT PORT B ‘LOAD CONTROL LINES 
DISP: LXI H, TABLE ‘SET TABLE ADDRESS 
DISP 1: MOV A, M ;sMOVE TABLE DATA INTO 
ACCUMULATOR 
OUT PORTA ‘LOAD DATA PORT 
MOV A, B ; 
CALL DSPWT ‘LOAD ADDRESS AND 
v CONTROL 
INX H ;INCREMENT TABLE ADDRESS 
INR B ‘INCREMENT COUNTER 
MVI A, 10H SSET # OF DIGITS 
CMP B : 
JNZ DISP1 316 CHARACTERS? 
HALT -END OF PROGRAM 
DSPWT: ORI FOH SET CONTROL BITS OFF 
Parallel /O OUTPORTG —— ;LOAD CONTROL 
The parallel 1/O device of a microprocessor can easily be ANI 7FH SET WRITE BIT ON 
connected to the circuit in Figure 6. One eight bit output OUT PORT C ;LOAD WRITE 
port can provide the seven input data bits and the cursor ORI FOH SET WRITE BIT OFF 
(CU). Another eight bit output port can contain the address eel PORT C ;LOAD CONTROL 
and chip enable information and the other control signals. TABLE: DB 0C3H 
DB ;0C9H 
DB ;0D4H 
Figure 7. 16-Digit Parallel 1/O System DB ‘OD3H 
DB -0C1H 
DB :0D4H 
DB ;OCEH 
DB ;0C1H 
DB :OC6H 
DB :OAOH 
DB ‘OD3H 
DB ;0D4H 
DB ;0C8H 
DB 30C7H 
DB ;OC9H 
DB ;0CCH 
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Figure 8. Mapped Interface 





1/0 or Memory Mapped Addressing 


Some designers may wish to avoid the additional cost of a 
paraltel 1/O in their system. Structuring the addressing 
achitecture for the 2416 to look like a set of peripheral or 
output devices (I/O mapped) or RAM’s and ROM'’s 
(memory mapped) is very easy. Figure 8 shows the 
simplicity of interfacing to microprocessors, such as 8080, 
Z80 and 6502 as examples. 


The interface with the 6800 microprocessor in Figure 9 
illustrates the need for designers to check the timing 
requirements of the DL 2416T and the uP. The typical data 
output hold time is only 30 ns for DBE =@2 timing; two 
inverters in the DBE line are added to increase the data 
output hold time for compatibility with the 50 nS minimum 
spec of the DL 2416T. 


Figure 9. 





CLOCK 
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Conclusion 


Note that although other manufacturer's products are used 
in examples, this application note does not imply specific 
endorsement, or recommendation or warranty of other 
manufacturer's products by Siemens. 


The interface schemes shown demonstrate the simplicity of 
using the 2416 with microprocessors. The slight differences 
encountered with various microprocessors to interface with 
the 2416 are similar to those encountered when using 
different RAMs. The techniques used in the examples were 
shown for their generality. The user will undoubtedly invent 
other schemes to optimize his particular system to its 
requirements. 
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SIEMENS 


Applying the DL 1414/DLX 1414 
Intelligent Display® Device 


Appnote 15 


by Dave Takagishi 


This application note is intended to serve as a design 
and application guide for users of the DL 1414/DLX 1414 
(referred to as 1414 hereafter) alphanumeric Intelligent 
Display. The information presented covers device 
electrical description and operation, considerations for 
general circuit design, and interfacing the 1414 to 
microprocessors. 


Electrical & Mechanical Description 
General 


The internal electronics in these Intelligent Displays elimi- 
nates all the traditional difficulties of using multi-digit light 


Figure 1a. Block Diagram — DL 1414 










WRITE 
ADDRESS 
DECODER 
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emitting displays (segment decoding, drivers and multi- 
plexing). The Intelligent Display also provides internal 
memory for the four digits. This approach allows the user to 
asynchronously address one of four digits, and load new 
data without regard to the LED multiplex timing. 


Figure 1a is a block diagram of the DL 1414. The unit - 
consists of four 17 segment monolithic LED die anda 
single CMOS integrated circuit chip. The LED die are 
magnified to a height of 112 mils by the built-in lenses. The 
IC chip contains 17 segment drivers, four digit drivers, 64 
character ROM, four word x 7 bit Random Access Memory, 
oscillator for multiplexing, multiplex counter/decoder, 
address decoder and miscellaneous control logic. 
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*DL 1414 - segmented display. 
DLX 1414 (DLR 1414, DLG 1414, or DLO 1414) — dot matrix displays. 


11-36 


Figure 1b is a block diagram of the DLX 1414. The unit 
consists of four (5x7) LED arrays and a single CMOS 
integrated chip. The IC chip contains the column drivers 
and row drivers, 128 character ROM, four word x 7 bit 
Random Access Memory, oscillator for multiplexing, 
multiplex counter/decoder, cursor memory, address 
decoder, and miscellaneous control logic. 


Packaging 


Packaging consists of an injection-molded plastic lens 
which also serves as an “encapsulation shell” since it 


Figure 1b. Block Diagram — DLX 1414 
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covers five of the six “faces”. The assembled and tested 
substrate (ceramic or “PTF” multilayer) is placed within the 
shell and the entire assembly is then filled with a water- 
clear IC-grade epoxy. 


This yields a very rugged part which is quite impervious to 
moisture, shock and vibration. Although not “hermetic”, the 
device will easily withstand total immersion in water/ 
detergent solutions. 
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Figure 2. 










TOP VIEW 
DL 1414 DLX 1414 


12011109 8 7 


12345 6 





1213109 6 7 





Pin Function Pin | Function 
1 D, Data Input 7 GND 
2- D, Data Input 8 D, Data Input (LSB) 
3 | WRWrite 9 D, Data Input 
4 A, Digit Select 10 D, Data Input 
5 A, Digit Select 11 D, Data Input 
6 Voc 12 D, Data Input (MSB) 
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Electrical Inputs to the DL 1414 
Neg POSITIVE SUPPLY +5 volts 
GND GROUND 


D,-D, DATA LINES 
The seven data input lines are designed to 
accept the first 64 ASCII characters. See 
Figure 3a for the character set for DL 1414 
and Figure 3b for the character set for 
DLX 1414. (The DL 1414 interprets all un- 
defined codes as a blank). 


A, ADDRESS LINES 
The address determines the digit position to 
which the data will be written. Address order is 
right to left for positive-true logic. 


WR WRITE (Active Low). 
Data and address to be loaded must be 
present and stable before and after the trailing 
edge of write. (See data sheet for timing info). 


A 


‘o” 


Figure 3a. Character Set - DL 1414 






















































































All Other Input Codes Display “‘Blank”’ 
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Figure 3b. Character Set — DLX 1414 












Notes: 

1. High =1 level. 
2. Low =0 level. 
3. Upon power up, the device will initialize in a random state. 








Operation 


Multiplexed display systems sequentially read and display 
data from a memory device. In synchronous systems, 
control circuitry must compare the location of data to be 
read to the location or position of new data to be stored or 
displayed, i.e., synchronize before a Write can be done. 
This can be slow and cumbersome. 


Data entry in Intelligent Displays is asynchronous and may 
be done in any random order. Loading. data is similar to 
writing into a RAM. Each digit has its own memory location 
and will display until replaced by another code. 


The waveforms of Figure 4 demonstrate the relationships of 
the signals required to generate a Write cycle. (Check 
individual data sheet for minimum values.) As can be seen 
from the waveforms, all signals are referenced from the 
rising or trailing edge of Write. 


Figure 4. Write Cycle Waveform 


|-____tag —____»| tan 
\ 
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Figure 5. Data Loading Table 























DATA INPUT DIGIT | DIGIT} DIGIT | DIGIT 

D5 04 D3 D2 D1 DO 3 2 1 0 
NO NO NO NO 

xX -& X& X XX XX | CHANGE | CHANGE] CHANGE] CHANGE 
NO NO NO 

L L L 1 L H | CHANGE | CHANGE] CHANGE A 
No No 

bt oL ob cL HL | chance | cHANGE B A 
NO 

L u b L H H | CHANGE c B A 

bo oeob WH Lee D c B A 

t coo oH eb H D c B E 

tL ot 4H L H H D K B E 








SEE CHARACTER SET 





X = DON'T CARE 


General Design Considerations 


Using positive true logic, address order is from right to left. 
For left to right address order, use the “ones complement” 
or simple inversion of the addresses. 





For systems with only a 6-bit (abbreviated ASCII) code 
format, Data Line D, cannot be left open. Data D, must be 
the complement of Data Line D,. 


When using the 1414 on a separate display board 

having more than 6 inches of cable length, it may be 
necessary to buffer ail inputs. This is most easily achieved 
with Hex non-inverting buffers such as the 74365. The 
object is to prevent transient current in the protection 
diodes. The buffers should be located on the display board 
near the displays. 


Local power supply bypass capacitors are also needed in 
many cases. These should be 6 or 10 volt, tantalum type 
having 10 pF or greater capacitance. Low internal resis- 
tance is important due to current steps which result from 
the internal multiplexing of the displays. 


If small wire cables are used, it is good engineering 
practice to calculate the wire resistance of the ground plus 
the +5 volt wires. More than 0.1 volt drop, (at 25 mA per 
digit worst case) should be avoided, since this loss is in 
addition to any inaccuracies or load regulation limitations of 
the power supply. 


The 5-volt power supply for the displays should be the 
same one supplying V,,, to all logic devices which drive the 
display devices. If a separate supply must be used, then 
local buffers using hex, non-inverting gates should be 

used on all inputs and these buffers should be powered 
from the display power supply. This precaution is to avoid 
logic inputs higher than display V,, during power up or 

line transients. 


Interfacing the 1414 


A general and straight-forward interface circuit is shown in 
Figure 6 (using DL 1414s but any 1414 display can be 
used interchangeably in Figures 8, 9, and 10). This scheme 
can easily interface to uP systems or any other systems 
which can provide the seven data lines, appropriate 
address and control lines. 





Figure 6. General Interface Circult 











The 1414 does not have a chip enable input. Therefore, 
each display in a system requires its Write pulse be gated 
with appropriate address signals. Figure 7a shows the use 
of a 74154 decoder (4 line to 16 line) for up to a 64 
character display. Using the G1 input for display select 
(address select in a memory mapped system) and the G2 
input to gate the Write signal. Another approach (Figure 7b 
and 7c) which minimizes logic for a 16 or 32 digit display 
takes advantage of decoding scheme of the 7442 decoder. 


Figure 7. Gating the Write Pulse 
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Parallel /O 


The parallel I/O device of a microprocessor can easily be 
connected to the circuit in Figure 6. One eight bit output 
port can provide the seven input data bits. Another eight bit 
output port can contain the address and control signals. 


Figure 8 illustrates a 16-character display with an 8080 
system using the 8255 programmable peripheral interface 
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\/0 device. The following program will display a simple 16- 
character message using this interface. 


Figure 8. 16-Digit Parallel /O 
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Sample 1/O Program 


INIT: MVI A, 80H ;CONTROL DATA MODE 0 
OUT CONTROL ;LOAD CONTROL REGISTER 


MVi B,OOH ‘SET COUNTER =0 
‘DISP: LXI H, TABLE sSET TABLE ADDRESS 
DISP1: MOV A,M ;MOVE TABLE DATA TO 

ACCUMULATOR 

OUT PORTA ;sLOAD DATA PORT 

MOV A, B 

CALL DSPWT  ;LOAD ADDRESS AND CONTROL 

INX H ;INCREMENT TABLE ADDRESS 

INR B |INCREMENT COUNTER 

MVI A, 10H SET # OF DIGITS 

CMP B 

JNZ DISP1 316 CHARACTERS ? 

HALT ;END OF PROGRAM 
DSPWT: OR! FOH SET CONTROL BITS OFF 

OUT PORTB ;LOAD CONTROL 

ANI 7FH ;SET WRITE BIT ON 

OUT PORTB sLOAD WRITE 

ORI FOH SET WRITE BIT OFF 

OUT PORTB ;LOAD CONTROL 

RET 
TABLE: DL ;0C3H 

DB ;0C9H 

DB ;0D4H 

DB ;0D3H 

DB 30C1H 

DB ;0D4H 

DB ;OCEH 

DB 30C 1H 

DB ;0C6H 

DB :0AOH 

DB ;0D3H 

DB ;0D4H 

DB ;0C8H 

DB 30C7H 

DB ;0C9H 

DB :0CCH 


VO or Memory Mapped Addressing 


Some designers may wish to avoid the additional cost of a 
parallel I/O in their system. Structuring the addressing 
architecture for the 1414 to look like a set of peripheral or 





output devices (I/O mapped) or RAMs and ROMs (memory 
mapped), is very easy. Figure 9 shows the simplicity of 
interfacing to microprocessors, such as 8080, Z80 and 
6502 as examples. 


The interface with the 6800 microprocessor in Figure 10 
illustrates the need for designers to check the timing 
requirements of the 1414 and the pP. The typical data 
output hold time is only 30 ns for DBE=@2 timing; two 
inverters in the DBE line are added to increase the data 
output hold time for compatibility with the 50 ns minimum 
spec of the 1414. 


Conclusion 


Note that although other manufacturer's products are used 
in examples, this appiication note does not imply specific 
endorsement, or recommendation or warranty of other 
manufacturer's products by Siemens. 


The interface schemes shown demonstrate the simplicity of 
using the 1414 with microprocessors. The slight differences 
encountered with different microprocessors to interface 
with the 1414 are similar to those encountered when using 
different RAMs. The techniques used in the examples were 
shown for their generality. The user will undoubtedly invent 
other schemes to optimize his particular system to its 
requirements. 


Figure 9. Mapped Interface 
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Figure 10. Gating the Write Pulse 
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SIEMENS 


Silicon Photovoltaic Cells, 
Silicon Photodiodes and Phototransistors 


Appnote 16 


Optoelectronic components are increasingly used in 
modern electronics. Main fields of application are 
light barriers for production control and safety de- 
vices, light control and regulating equipment like twi- 
light switches, fire detectors and facilities for optical 
heat supervision, scanning of punched cards and per- 
forated tapes, positioning of machine tools (for 
measuring length, angle and position), of optical 
apparatus and ignition processes, for signal transmis- 
sion at electrically separated input and output, as well 
as conversion of light into electrical energy. 


Lately, new fields of application opened up for opto- 
electronic components in the photo industry in form 
of exposure and aperture control and for automatic 
electronic flashes. IR sound transmission and IR re- 
mote control are new modes in the radio industry. 
Computer diagnosis and LED displays in instrument 
panels are possible applications in the automotive 
industry. 


Depending upon the application either photovoltaic 
cells or photodiodes are used. Wherever amplifiers 
with high input impedance are required, photodiodes 
are to be preferred. 


Phototransistors are predominantly used in connec- 
tion with transistor circuits or to drive integrated 
circuits, whereas photovoltaic cells ‘are preferred to 
scan large surfaces, if a strictly linear relation between 
light and signal level or optimum reliability is required. 


PHOTOVOLTAIC CELLS 


Photovoltaic cells are active two-poles with a compar- 
ably low resistance that has its cause in the voltage of 
the voltaic cell, which may only be some tenth of a 
volt. For practical application, this characteristic 
requires special attention. 


The open circuit voltage V_ rises almost logarithmical- 
ly as a function of the illuminance and, particularly in 
case of planar photovoltaic cells, reaches high values 
already at very low illuminances. It is independent of 
the size of the photovoltaic cell. 


The short circuit current , increases linearly with the 
illuminance. It is proportional to the size of the 
exposed photosensitive area at uniform illuminance. 
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The maximum energy of the photovoltaic cell is 
: : ‘ Vv, 
yielded in a load resistance A_ of approx a 
K 
Practical short circuit operation and thus proportion- 
ality between optical and‘ electrical signal is given at 


. V, . : : 
load resistance up to ——. This relation can be applied 


2 Ik 
to an open circuit voltage of 2100 mV. 


In any type of application the highest value of /, has 
to be used. A simple procedure to gain information 
on the load resistance required is to measure V_ and 
jx at given illumination conditions, irrespective of the 
radiation source. 

In case the voltage yielded by the photovoltaic cell 
is insufficient it can also be used in diode operation 
at reverse voltages up to 1 V. In such case the flowing 
dark current has to be taken into consideration. 


The rise time of a signal voltage delivered to a load 
resistor by the voltaic cell primarily depends -on the 
operating conditions. There are two distinctive 
borderline cases: 


1. Load resistor smaller than the matching resistor 
(tendency toward short circuit operation). 


2. Load resistor larger than the matching resistor 
(tendency to open circuit operation). 


In case 1) the photovoltage rise is analogous to the 
charging of a capacitor via a resistor from a constant 
voltage source. In photovoltaic cells the junction ca- 
pacitance Cj must be charged. The rise occurs by the 
time constant r = R_* C,, A, being the load resistor 


(the low ohmic resistance of the photovoltaic cell is 
considered negligible). 


In case 2) the photovoltage rise is similar to the 
charging of a capacitor by a constant current mode. 
The rise time t, of the photovoltage follows the equa- 
tion: 





i is the short-circuit current under given illumination 
conditions. This relation only holds true for values of 
Vp less than 80% of the final value of the open circuit 
voltage. 


Application 
Notes 





The principal characteristic of the rise time of photo- 
voltaic cells is shown in the following diagram: 


Case 1) Rise time according to the equation 


t 
Yp= . . =e. 
padi? Re ( "ALG ) 
Time constant r= A, °C. 
Rise time t,= Mr 
K 
fall time in both casest = R_ * C; 


Case 2) 


Modulation transients can, under certain conditions, 
lead to a modification of the above diagram. 


E.g. At very low time constants 
(particularly in short circuit operation) 
the actual pulse shape of the 

short circuit current that deviates 
from an ideal square pulse has to 

be noted. See diagram. 


Jilumination 
Lux. Ik 
—+t —+ot 


Relative spectral sensitivity 
% Srei = F{A) 
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SILICON PHOTODIODES 


These photodiodes have a PN junction poled by a 
reversed bias. The capacitance which decreases with 
a growing reverse voltage reduces the switching times. 
The.PN junction is of easy’access to the light. Without 
illumination a very small reverse current flows, the so- 
called dark current. Light falling onto the surrounding 
of the PN junction generates charge carrier pairs there 
that lead to an increase of the reverse current. This 
photocurrent is proportional to the illuminance. 
Therefore, photodiodes are particularly well suited 
for quantitative light measurements. The planar tech- 
nique has 2 essential advantages: The dark currents 
are considerably smaller than for comparable photo 
electric components in non-planar technique. This 
leads to a reduction of the current noise and thus to 
a decisive improvement of the signal/noise ratio. 


photons of different wavelengths (blue, red, infrared) 
(light) P* region 





N region 


‘ 
N' region 
AN 0 CE LEE AT a TET Pe ET ET | 
MUTT EN Contact 


Figure 1 


Figure 1 shows the basic design of a photodiode. 
The limit of the space charge region is indicated by 
a dashed line. 


Without iflumination only a small dark current /p 
flows through the PN junction as a result of thermally 
generated carriers. 


With tight, additional charge carrier pairs (hole electron 
pairs) are generated in the P and N region by the radi- 
ation quantum (internal photo effect). Carriers orig- 
inating in the space charge region are immediately 
extracted because of the electrical field present there, 
i.e. the holes in the P and the electrons in the N direc- 
tion. Carriers from the remaining field must first 
diffuse into the space charge region in order to be 
separated there. If holes and electrons recombine 
before, they do not contribute to the photocurrent. 
Thus, the photocurrent / is a combination of the drift 
current of the space charge region and the diffusion 
current of the P and N area. 

lp is proportional to the incident radiation intensity. 
Since /p is very small for diodes, it can be neglected 
in the equation f= it /p. Subsequently one gets a 
linear correlation between / and the incident radia- 
tion intensity over a very wide range. 


Diodes with a small space charge width are termed PN 
diodes, diodes with a large space charge width PIN. 
diodes. 


PN diodes have the diffusion current as dominating 
part of the photocurrent whereas it is the drift current 
in the case of PIN diodes. 


As the capacitance of the space charge width W is 
inversely proportional, the PIN diode is characterized 
by a smaller capacitance than a PN diode of identical 
surface. The capacitance of (most of) the diodes reads: 


N 
oo ~ Je 


The less the doping WV of the basic material and the 
higher the applied voltage V, the lower. the capacitance. 


Fig. 2 shows the capacitance as function of the voltage 
for a PIN diode, e.g. BPY 12. 


Junction capacitance as a function of 
reverse voltage C =f (V_) 

pf 
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Figure 2 


SILICON PHOTOTRANSISTORS 


The introduction of the planar technique allows to 
produce phototransistors of small dimensions. They 
are used as photoelectric detectors in control and reg- 
ulating. devices. The photoelectric transistors are 
excellently suited as receivers for incandescent lamp 
light, as their maximal photosensitivity lies near the 
infrared limit of the light wave spectrum. 


In its mode of operation a photoelectric transistor 
corresponds to that of a photodiode with built-in 
amplifier. {t has a 100 to 500 times higher photo- 
sensitivity than a comparable photoelectric diode. 


The photoelectric transistor is preferably operated in 
an emitter circuit and acts similar to an AF transistor. 


Unilluminated only a small collector-emitter leak- 
age current flows. it amounts to approximately 
ly= B * lego, B standing for the current amplification 
and /ogo for the reverse current of the base diode. 


At illumination the reverse current of the base diode 
lego increases by the photocurrent /p’. Thus, one 
receives for the photocurrent /p~Bl/ego t /p’). 


Consequently, the photocurrent of a transistor is a 
function of the photocurrent /p’ of the base diode and 
the current amplification 8. As 8B cannot be increased 
indefinitely, an as high as possible photosensitivity 
of the base diode is aimed at. 
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metal 
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Figure 3 


Figure 3 shows the design of a phototransistor. The 
emitter and base leads are affixed laterally to make 
the base diode most easily accessible to light. The 
large collector zone ensures that the most possible 
radiation quanta are abosrbed there and will contrib- 
ute to the photocurrent. 

Contrary to a photodiode, a linear interconnection 
between the incident radiation intensity and the 
photocurrent /> exists only in a small region, since the 
current gain B depends on the current. Figure 4 shows 
typical current voltage characteristics of a photo- 
transistor. 

Since the reverse current /cgo of the base diode is 
amplified in the same way as the photocurrent h, 
the signal/noise ratio of the phototransistor. is the 
same as that of the photodiode. 


Photocurrent as a function 
of the collector-emitter voltage 
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Figure 4 


For the versatile applications, special type photo- 
transistors are available. BPY 62, BPX 43, BP 101 and 
BP 102 requiring no lens on the receiver side are suit- 
able for general applications. 


BPY 62 is outstanding for a higher cut off frequency, 
BPX 43 for a higher photo-sensitivity. 


In case the application demands a lens on the detector 
side, this requirement is met by BPX 38. The flat 
window of this phototransistor makes a precise re- 
Production of the focal spot on the photosensitive 
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surface of the transmitter system possible. On account 
of the larger system surface, the adjustment and align- 
ment of the transistor case to the light emitter causes 
less difficulties. 


At the types mentioned, the user may preset the 
operating point of the phototransistor by wiring the 
base leads. The rapidity of response may thus be 
increased and the photosensitivity reduced. A fixed 
bias can reverse the phototransistor. Coincidence cir- 
cuits can be realized by scanning this bias. 


The phototransistor BPY 61 meets the requirement 
for high packing density. It is enclosed in a miniature 
glass case of 13 mm x 2.1 mm @ and its photosensi- 
tivity is by the factor 500 to 1000 higher than small- 
surface silicon photovoltaic cells. Also the BPX 62 in 
micro ceramic case is provided for use on PC boards 
at minimum space requirements. The tolerance range 
of the light sensitivity is subdivided into four sensi- 
tivity groups. There is no base contact. Light is the 
controlling element which produces a correspondingly 
high collector current via the emitter-base path of the 
transmitter system, multiplied by the factor of the 
current gain. The rise and fall times depend on the 
illuminance and decrease with rising intensity. 


Main applications are scanning of binary coded discs, 
films and punched cards. 


Under limited mounting conditions the following 
amplifier must often be connected by relatively long 
leads. There is only little danger of interference pick- 
up since a sufficiently large signal to noise ratio is 
ensured by high photoelectric currents. 


Relative spectral sensitivity 
% Sret = f(A) 
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Mounting Instructions For Silicon Voltaic Cells and 
Photodiodes, open design without casing 


As silicon is an inherently brittle material, the photo- 
electronic component should be shielded from pressure 
or tension. Contact points are particularly endangered. 
Should tension come to bear on the solid wire leads 
which, for technological reasons, are alloyed to a very 
thin P layer it should only be parallel to the surface 
and must not exceed 200 p (pond). Leads may only 
be bent 3 mm off the outer edge of the photoelectric 


component. Photoelectric components can be ce- 
mented onto metallic or plastic supports but the ex- 
pansion coefficient of the material has to be taken 
into consideration to prevent mechanical strain be- 
tween support and photoelectric component at change 
of temperature. An epoxy resin is to be used to ce- 
ment or encapsulate the photoelectric component. 
It has to be colourless and should not grow darker 
with time. After curing, the epoxy resin must not 
have any gas occlusions (filter effect). The epoxy 
resin EPICOTE 162" together with the hardener 
LAROMIN-C 2602) are particularly suited for the en- 
capsulation of photoelectric components. 100 weight 
parts EPICOTE 162, 38 weight parts LAROMIN-C 
260 are to be mixed well and remain workable for 
about 30 minutes. After that period of time the 
epoxy becomes viscid. All material to be encap- 
sulated has to be dry, dust- and grease-free. Should 
bubbles form after the encapsulation it is advisable 
to raise the curing process temperature to 100°C 
for a short time. It makes the bubbles come to the 
surface and burst. The normal curing temperature 
lies between 60 and 80°C. The curing time is 1 hour, 
it lessens with higher temperature. When working 
with epoxy great care should be taken that neither 
the resin nor the hardener touches the skin. The 
quickly binding glue SICOMET 852) proves adequate 
to cement open-design Si diodes or photovoltaic 
cells. The light sensitive surface of the photovoltaic 
cell is coated with a protective lacquer and should 
not be contaminated while cementing. 


1) Registered trademark (Shell Chemical) 
2) Registered trademark (BASF) 
3) Registered trademart (Sichel-Werke, Hannover) 


SIEMENS 


Applying the DL 3416T/DLX 3416* 


Intelligent Display® Device 
Appnote 17 


by Dave Takagishi 


This application note is intended to serve as a design and 
application guide for users of the DL 3416/DLX 3416 
(referred to as 3416 hereafter) alphanumeric Intelligent 
Displays. The information presented covers device 
electrical description and operation, considerations for 
general circuit design, and interfacing the 3416 to micro- 
processors. Refer to the specific data sheet and other 
Siemens Appnotes for more details. 


Electrical & Mechanical Description 


The internal electronics in these Intelligent Displays elimi- 
nates all the traditional difficulties of using multi-digit light 
emitting displays (segment decoding, drivers, and multi- 


Figure 1a. Block Diagram — DL 3416 


INPUT CONTROL 


IN ; 
BS eis 
O10 Io 


*DL 3416 - segmented display. 
DLX 3416 (DLR 3416, DLG 3416, or DLO 3416) — dot matrix displays. 
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plexing). The Intelligent Display also provides internal 
memory for the four digits. This approach allows the user to 
asynchronously address one of four digits, and load new 
data without regard to the LED multiplex timing. 


Figure 1a is a block diagram of the DL 3416. The unit 
consists of four 17-segment monolithic LED dies and a 
single CMOS integrated circuit chip. The LED dies are 
magnified to a height of 225 mils by built-in lenses. The 

IC chip contains 17 segment drivers, four digit drivers, 

64 character ROM, four word x 7 bit Random Access 
Memory, oscillator for multiplexing, multiplex counter/ 
decoder, cursor memory, address decoder, and miscella- 
neous control logic. 


DISPLAY 
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Figure 1b is a block diagram of the DLX 3416. The unit of the six “faces”. The assembled and tested, substrate 
consists of four (5x7) LED arrays and a single CMOS ("PTF” multilayer), is placed within the shell and the entire 
integrated chip. The IC chip contains the column and row assembly is then filled with a water-clear IC-grade epoxy. 
drivers, 128 character ROM, four word x 7 bit Random 
Access Memory, oscillator for multiplexing, multiplex 
counter/decoder, cursor memory, address decoder, and 
miscellaneous control logic. 


This yields a very rugged part, which is quite impervious to 
moisture, shock and vibration. Although not “hermetic”, the 
device will easily withstand total immersion in water/deter- 
gent solutions. 


Packaging 


Packaging consists of a transfer-molded nylon lens which 
also serves as an “encapsulation shell” since it covers five 


Figure 1b. Block Diagram — DLX 3416 
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Figure 2. 
TOP VIEW 
DL 3416 DLX 3416 Pin Function Function 

1 CE1 Chip Enable _10 | GND 

2 ; CE2 Chip Enable 11 D, Data Input 
3 CLR Clear 12 D, Data input 
4 CUE Cursor Enable 13. | D,Data Input 
5 CU Cursor Select 14 D, Data Input 
6 WR Write 15 | D,Data Input 
7 A, Digit Select 16 D, Data Input 
8 A, Digit Select 17 D, Data Input 
9 Vee 18 ‘BL Display Blank 
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Electrical Inputs to the 3416 


V Positive supply +5 volts 


cc 

GND Ground 

D,-D, Data Lines 
The seven data input lines are designed to 
accept the first 64 ASCII characters. See 
Figure 3a for character set. (The DL 3416 
interprets all undefined codes as a blank). 
See Figure 3b for character set for DLX 3416. 

A,, A Address Lines 


‘0° 
The address determines the digit position to 
which the data will be written. Address order is 


right to left for positive-true logic. 


WR Write (Active Low) 
Data and address to be loaded must be 
present and stable before and after the trailing 
edge of write. (See data sheet for timing 
information). 

CE1, CE2 


CE1, CE2 Chip Enable (Active High) 
E3, CE4 Chip Enable (Active Low) 

This determines which device in an array will 
actually accept data. When either or both 
chip enable is in the high state, all inputs 
are inhibited. 

CLR Clear (Active Low) 
The data RAM and cursor RAM of the DL 3416 
will be cleared when held low for 15 mS. The 
minimum for the CLR is 1 mS for the DLX 3416. 


CUE Cursor Enable. Activates Cursor function. 
Cursor will not be displayed regardless of 
cursor memory contents when cue is Low. 


CU Cursor Select (Active Low) 
This input must be held high to store data in 
data memory and low to store data into the 
cursor memory. 


BL Display Blank (Active Low) 
Blanking the entire display may be accom- 
plished by holding the BL input low. This is not 
a stored function, however. When BL is 
released, the stored characters are again 
displayed. BL can be used for flashing or 
dimming. 


(2) 


Figure 3a. Character Set — DL 3416 
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Figure 3b. Character Set — DLX 3416 

































1. High =1 level. 
2. Low =0 level. 
3, Upon power up, the device will initialize in a random state. 








Clear Memory 


Clearing of the entire interna! four-digit memory may be 
accomplished by holding the clear line (CLR) low for one 
complete internal display multiplex cycle, 15 mS minimum 
for DL 3416, 1 mS for DLX 3416. Less time may leave some 
data uncleared. CLR also clears the cursor memory. 


Display Blanking 


Blanking the display may be accomplished by loading a 
blank, space or illegal code into each digit of the display 
or by using the (BL) display blank input. Setting the (BL) 
input low does not affect the contents of either data or 
cursor memory. A flashing display can be realized by 
pulsing (BL). 


Operation 


Multiplexed display systems sequentially read and display 
data from a memory device. In synchronous systems, 
control circuitry must compare the location of data to be 
read to the location or position of new data to be stored or 
displayed, i.e., synchronize before a Write can be done. 
This can be slow and cumbersome. 


Data entry in “intelligent displays” is asynchronous and 
may be done in any random order. Loading data is similar 
to writing into a RAM. Each digit has its own memory 
location and will display until replaced by another code. 


The waveforms of Figure 4 demonstrate the relationships of 
the signals required to generate a write cycle. 


Application 
Notes 
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Figure 4. 
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(Check individual data sheet for minimum values). As can 
be seen from the waveforms, all signals are referenced 
from the rising or trailing edge of write. 


Cursor 


For the DL 3416 the cursor function causes all 16 line- 
segments of a digit to light. For the DLX 3416 the cursor 
function causes all dots to light at 50% brightness. The 
cursor can be used to indicate the position in the display of 
the next character to be entered. The cursor is not a 
character but overrides the display of a stored character. 

‘Upon removal of the cursor, the display will again show the 
character stored in memory. 


The cursor can be written into any digit position by setting 
the cursor enable (CUE) high, setting the digit address (A,, 
A,), enabling Chip Enable, (CE1, CE2), cursor select (CU), 
Write (WR) and Data (D,). A high on data line D, will place 
a cursor into the position set by the address A, and Ay 
Conversely, a low on D, will remove the cursor. The cursor 
will remain displayed after the cursor (CU) and write (WR) 
signals have been removed. During the cursor-write se- 
quence, data lines D, through D, are ignored by the 3416. 


Figure 5. 
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X = Don’t care 
NC = No change from previously displayed characters 





If the user does not wish to utilize the cursor function, the 
cursor enable (CUE) can be tied Jow to disable the cursor 
function. A flashing cursor can be realized by simply 

pulsing the CUE line after cursor data has been stored. ¢ 


General Design Considerations 


Using Positive true logic, address order is from right to left. 
For left to right address order, use the “ones complement” 
or simple inversion of the addresses. 


For systems with only a 6-bit (abbreviated ASCII) code 
format, Data Line D, cannot be left open. Data D, must be 
the complement of Data Line D,. 


A “display test” or “lamp test” function can be realized by 
simply storing a cursor into all digits. 


Because of the random state of the cursor RAM after power 
up, if the cursor function is to be used, it will be necessary 
to clear cursors initially to assure that all cursor memories 
contain its zero state. This is easily accomplished with the 
CLR input. 


When using the 3416 on a separate display board having 
more than 6 inches of cable length, it may be necessary to 
buffer all inputs. This is most easily achieved with Hex 
non-inverting buffers such as the 74365. The object is to 
prevent transient current in the protection diodes. The 
buffers should be located on the display board near 

the displays. 


Local power supply bypass capacitors are also needed in 
many cases. These should be 6 or 10 volt, tantalum type 
having 10 pF or greater capacitance. Low internal resis- 
tance is important due to current steps which result from 
the internal multiplexing of the displays, 


If small wire cables are used, it is good engineering 
practice to calculate the wire resistance of the ground plus 
the +5 volt wires. More than 0.1 volt drop, (at 25 mA per 
digit worst cast) should be avoided, since this loss is in 
addition to any inaccuracies or load regulation limitations of 
the power supply. 


The 5-volt power supply for the displays should be the 
same one supplying Vo to all logic devices which drive 
the display devices. If a separate supply must be used, 
then local buffers using hex non-inverting gates should be 
used on all inputs and these buffers should be powered 
from the display power supply. This precaution is to avoid 
logic inputs higher than display V,, during power up or line 
transients. 
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Interfacing the 3416 INIT: MVI A,80H ;CONTROL DATA MODE 0 
OUT CONTROL = ;LOAD CONTROL REGISTER 














A general and straight-forward interface circuit is shown in CUSR: MVI A,0OH ‘CLEAR CURSOR DATA 
Figure 6. Figures 6, 7, 8, and 9 show DL 3416's being OUT PORTA ‘LOAD DATA PORT 
used, but any displays from the 3416 family can be used MVIB, OFH ‘SET CHARACTER COUNTER 
interchangeably in these examples. This scheme can easily CUSRI: MOVA,B : 
interface to wP systems or any other systems which can CALL DSPWT ;WRITE SUBROUTINE 
provide the seven data lines, appropriate address and DCR B ;DECREMENT COUNTER 
control lines. JNZ CUSRI ‘DIGIT 0? 
MOV A, B ; 
CALL DSPWT : 
Figure 6. General Interface Circuit MVI A, FFH SET DATA FOR CONTROL 
OUT PORT B ;LOAD CONTROL LINES 
DISP: LX! H, TABLE SET TABLE ADDRESS 
DISP1: MOV A, M ;MOVE TABLE DATA INTO 
ACCUMULATOR 
OUT PORT A ;LOAD DATA PORT 
MOV A, B : 
CALL DSPWT ;LOAD ADDRESS AND 
CONTROL 
INX H ;INCREMENT TABLE ADDRESS 
INR B INCREMENT COUNTER 
MVI A, 10H SET # OF DIGITS 
CMP B : 
JNZ DISP1 716 CHARACTERS? 
HALT ;END OF PROGRAM 
DSPWT: ORI FOH ;SET CONTROL BITS OFF 
OUT PORT C ;LOAD CONTROL 
ANI 7FH ;SET WRITE BIT ON 
OUT PORT C ;LOAD WRITE 
ORI FOH ‘SET WRITE BIT OFF 
OUT PORT C ;LOAD CONTROL 
RET 
Parallel /O TABLE: DB 0C3H 
The parallel I/O device of a microprocessor can easily be DB ;0C9H 
connected to the circuit in Figure 6. One eight bit output DB (0D4H 
port can provide the seven input data bits and the cursor DB ;0D3H 
(CU). Another eight bit output port can contain the address bB 0C1H 
and chip enable information and the other control signals. ne ets 
Figure 7 illustrates a 16-character display with an 8080 DB ;0C1H 
system using the 8255 programmable peripheral interface DB ;0C6H 
I/O device. The following program will display a simple DB ;0AOH 
16-character message using this interface. DB (0D3H 
DB ;0D4H 
DB ;0C8H 
DB ;0C7H 
DB ;0C9H 
Figure 7. 16-Digit Parallel I/O System DB ;OCCH 
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Figure 8. Mapped Interface 
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VO or Memory Mapped Addressing 


Some designers may wish to avoid the additional cost of a 
parallel {/O in their system. Structuring the addressing 
achitecture for the 3416 to look like a set of peripheral or 
output devices (I/O mapped) or RAM’s and ROM's 
{memory mapped) is very easy. Figure 8 shows the 
simplicity of interfacing to microprocessors, such as 8080, 
Z80 and 6502 as examples. 


The interface with the 6800 microprocessor in Figure 9 
illustrates the need for designers to check the timing 
requirements of the DL 3416 and the pP. The typical data 
output hold time is only 30 ns for DBE =@2 timing; two 
inverters in the DBE line are added to increase the data 
output hold time for compatibility with the 50 nS minimum 
spec of the DL 3416. 





Figure 9. 


DL 3416 OL 3416 DL 3416 
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Conclusion 


Note that although other manufacturer's products are used 
in examples, this application note does not imply specific. 
endorsement, or recommendation or warranty of other 
manufacturer’s products by Siemens. 


The interface schemes shown demonstrate the simplicity of 
using the 3416 with microprocessors. The slight differences 
encountered with various microprocessors to interface with 
the 3416 are similar to those encountered when using 
different RAMs. The techniques used in the examples were 
shown for their generality, and any display of this family are 
interchangeable in these examples. The user will undoubt- 
edly invent other schemes to optimize his particular system 
to its requirements. 
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SIEMENS | 


Guidelines for Handling and 
Using Intelligent Displays® 


Appnote 18 


by Malcolm Howard and Dave Takagishi 


IMPORTANT! 


This appnote contains vital information for optimum 
design and performance of Intelligent Displays. 


Siemens Opto Intelligent Displays and Programmable 
Displays are one, four or eight-digit LED display modules, 
having 16 or 17 segment or dot matrix fonts with on-board 
CMOS integrated circuits. The CMOS chip provides 
segment decoding, drivers, multiplexing and memory for 
easy interfacing to most microprocessors 


Since Siemens first began manufacturing Intelligent 
Displays, questions concerning their use have arisen. This 
application note is a guide for the design and handling 
considerations of these products. 


System Design Consideration 


In the practical circuit (i.e., design of PCB, etc.) the voltage 
to any input must never exceed the power inputs (i.e., 
GND<V,,< V,,). If these conditions are not met, then 
malfunction, or at worst, device destruction can occur. The 
most common cause of these conditions is circuit noise on 
the inputs and transient power supply changes. 


Good Circuit Layout 


The principles of good circuit layout are identical to any 
logic circuitry, but the deviation tolerance of MOS devices 
is much less than that of bipolar logic. To reduce the 
coupling effect between signals, it is important to keep the 
signal path lengths as short as possible. 


Buffering 


Although the use of parallel tracking is usually considered 
good design practice, avoid PCB designs which allow an 
interconnection track to run parallel to another. This is 
particularly true if one of the tracks is a high power bus 
when the fluctuations of power supply current can cause 
inductive or capacitive coupled charge onto an adjacent 
input signal. 


Possibly the worst example of parallel tracking is the ribbon 
cable. While physically neat and convenient, ribbon cables 
can be electrically destructive for the MOS circuits, It is often 
necessary, because of the very nature of the Intelligent 
Display, to use ribbon cable from the CPU board to the 
display assembly board. In those circumstances for PCB 
trace lengths plus cable lengths over 15.5 cm (6 inches), 
use a buffer for each input. This is especially true for noisy 
systems which have motors, relays, etc. The buffers should 
be physically as close as possible to the displays; thus 
maintaining a minimum distance between their outputs and 
the display inputs. Long cables can be poor transmission 
lines for speed pulses. Line drivers line receivers, or Schmitt 
trigger gates may be required to shape pulses. 


Voltage Transients 


It has become common practice to provide 0.01 pf bypass 
capacitors liberally in digital systems. For intelligent Dis- 
plays, the emphasis is on adequate decoupling. Like other 
CMOS circuitry, the Intelligent Display controller chip has a 
very low power consumption and the usual 0.01 yf capacitor 
would be adequate were it not for the LEDs. The module 
can, in some conditions (depending on the displayed _ 
characters), use up to 500 mA pk (average, multiplexed). To 
prevent power supply transients, use capacitors with low 
inductance and high capacitance at high frequencies, i.e., a 
solid tantalum or ceramic disc for high frequency bypass. 
For longer display lengths, distribute the bypass capacitors 
evenly keeping capacitors as close to display power pins as 
possible. Do not rely on into the board decoupling, use a 10 
uf and a 0.01 uf capacitor for every three or four Intelligent 
Displays to decouple the displays themselves, at the 
displays. See Figure 1. 


Application 
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Figure 1. 
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Functional Limitations 


Several parameters in an Intelligent Display data sheet 
which may affect your design are listed below. While some 
parameters may not be destructive, some may affect 
reliability and/or functional operation. (Check latest data 
sheets.) 


1. The length of time that all cursors may be lit (on the 
DL2416T and DL3416) should be 7 minute max. 


1a. No more than 20 LEDs/character for HDSP200XLP, 
Serial Inout Displays. 


2. The timing parameters at 25°C will increase (slower) with 
increased temperature. 


3. The timing parameters will decrease (faster) with 
increased V,.... 


Manufacturing Considerations 
Handling 


The static voltages generated by friction with synthetic 
materials (i.e., carpets, clothing, device carriers, etc.) are 
often measured in thousands of volts. Although these static 
charges usually have little energy, it is sufficient to cause 
destruction to CMOS circuitry if applied to circuit inputs. 
Our CMOS circuits have input protection diodes which can 
minimize their vulnerability to these static voltages, but 
there is a limit to their protection capabilities. Under certain 
conditions, static charges can exceed that limit. The most 
effective protection is to avoid the generation of static 
charges. When static charges are unavoidable, prevent 
that charge from coming into contact with the device pins. 


1. Avoid touching the pins, handle the body only. 


2. Keep the devices in anti-static tubes or conductive 
material when transporting. 


3. Use conductive and grounded working area (conductive 
flooring, conductive workbench tops, conductive 
individual wrist straps, etc.). 


An actual PCB layout for a line of DL2416 Intelligent Displays. Capacitors are spaced evenly and close to the displays with 
room for additional capacitors should the system require them. 
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Intensity Brightness Codes 


Display uniformity is a concern when two or more displays 
are in asystem. SIEMENS has adopted a letter code 
(indicating a brightness range) to maintain a uniform 
display. It is recommended a single letter code be used 
per system. Because this may be difficult to always achieve 
due to yield and delivery, adjacent codes (i.e., D with E or 
E with F) can be used with minimal problems. Jumping over 
acode (i.e., D with F) may be noticeable. 


Soldering 


Because of the plastic housing of the Intelligent Displays, 
it is necessary to control the solder temperature, soldering 
time, and soldering distance. A maximum of 260°C for 
three seconds at a distance greater than 1/16 inch is 
recommended. An additional requirement during wave 
soldering: the temperature of the plastic package should 
not exceed the maximum rated storage temperature of the 
device type. 


Cleaning 
Refer to Appnote 19, “Cleaning LED Opto Products.” 


11-52 


SIEMENS 


Cleaning LED Opto Products 


Appnote 19 


by Jonathan Wafer 


Now that you have selected the proper optoelectronic 
device for your application and designed the circuitry, the 
next step is to install the devices. This application note is a 
cleaning guide for Siemens Opto products. 


PURPOSE OF CLEANING 


Removal of both flux rosin or resin along with ionic residues 
after soldering is essential for good product and overall 
system performance and reliability. Optoelectronic compo- 
nents require special packaging materials with transmissive 
or reflective optical properties, therefore they must be 
treated differently than conventional semiconductor devices 
with respect to cleaning. 


CLEANING PROCESSES 


Component cleaning or defluxing processes fall into four 
categories: aqueous, semiaqueous, solvent, and no clean. 
Both in-line and batch cleaning equipment employ one of 
the above processes. A brief description of each process, 
along with approved cleaning solutions from each group, is 
summarized below. Table 1 lists several cleaning solution 
suppliers. 


Aqueous Cleaning 


Siemens Opto components are compatible with most 
aqueous cleaning agents. These solutions are usually high 
pH alkyl amine-based products that also contain surfactants, 
saponifiers, buffers, and inhibitors. The solution reduces 
organics to form soaps. This is followed by a deionized 
water rinse. In its simplest form, aqueous processing using a 
deionized water rinse is useful for removing water-soluble 
flux residues. The following are approved aqueous cleaning 
agents and their suppliers: 


Indusco Chemicals 
Altos Group 


WL 1000 Aqua Flux Strip 
AQ 1534 


Semiaqueous Cleaning 


Semiaqueous Cleaning involves utilization of hydrocarbon or 
citrus extract solutions to solubilize residues followed by a 
deionized water rinse and dry cycle. Semiaqueous cleaning 
agents compatible with Siemens Opto products are listed in 
Table 2 on the following page. 


Solvent Cleaning 


The most common solvent cleaning technique—vapor 
degreasing—involves placing parts within a vaporized 
solvent chamber, thereby condensing the vapor into a liquid 
solvent and dissolving the soil. Many popular solvents used 
in this application are CFC 113 azeotropes that face 
regulation and eventual ban per the 1990 Clean Air Act. 
Compatibility of these and other solvents with Siemens Opto 
components is also listed in Table 2. 


CONCLUSION 


The list of solvents and cleaning solutions in Table 2 
represents a small group of all the available cleaning agents 
on the market. Others may be compatible, but more likely, 
most will be incompatible. Usage of non-ozone-depleting 
chemicals (ODCs) is highly recommended for environmental 
and long-term safety reasons. 


Siemens does not assume any responsibility for damage 
caused to products by use of the cleaning agents men- 
tioned above. This application note is only a guide to 
products that have been found ’satisfactory when tested 
under our controlled lab conditions. We recommend that 
components be evaluated under client-specific conditions 
before committing to use on a production basis. 


Table 1. 


CLEANING SOLUTION SUPPLIERS 


Allied Signal Inc. Genesolv CFC 113 Azeotropes 
Engineered Solvent 
Systems 

















E | DuPont de Nemours |} Freon CFC 113 Azeotropes 














Axarel Semiaqueous Cleaners s 
Petroferm Inc. BioAct EC7R Terpene 3 3 
Semiaqueous Cleaners = 






Kyzen Corp. lonox Semiaqueous Cleaners 
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Table 1. 
COMPATIBILITY OF VARIOUS CLEANING SOLUTIONS WITH SIEMENS OPTO PRODUCTS 


ae i. 
| cect | SEMIAQUEOUS 
Product Type 


Visible Lamps 


Displays 
Group 1 
HD XXXX 
DL 413X 
DL 573X 
DL 713X 
PD 443X 
XBG 1000 
XBG 48XO 


Displays 
Group 2 

DL 3XXM/4XXM 
DL 1416 

DL 1414 

DLX 1414 
HDSP 2000XLP 
DL 2416 

DLX 2416 
PDSP 211X 

DL 3416 

DLX 3416 

SLX 2016 

PD 243X 

PD 353X 

SCD 558X 
SCD 5510X 





S-Suitable for use 
N-Not suitable for use 
“Denotes ozone-depleting substance. May be regulated by 1990 Clean Air Act. 
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SJILVIENS 


Moving Messages Using 


Intelligent Display® Devices 
and 8748 Microporcessor 


Appnote 20 


Reprinted from Siemens Design Examples of Integrated Circuits Edition 1980/81 


Output and display of texts including an important 
operator information are not only limited to devices 
of data processing systems but they are more and 
more applied in other fields of electronics, e.g. in in- 
dustrial and consumer as well as control engineer- 
ing. If data of different kinds (e.g. program results, 
error indications, decision criteria, test results, etc.) 
are displayed as moving news, they have a striking 
effect calling the operator’s attention. 


The text can easily be read when each character re- 


mains for 0.25 s on the display. A special advantage 


of a moving news panel being controlled by a micro- 


computer is in that the information can immediately 
be modified. The described circuit of Fig. 1 oper- 
ates with SAB 8748. Its program memory capacity 
(EPROM) is 1K Byte and up to 900 characters can 
be stored. If the microcomputer is replaced by an- 
other one incorporating a different program, the 
information which is to be displayed is also 
exchanged. 


The described circuit offers the advantage in requir- 
ing a minimum of components. The single-chip mi- 
crocomputer SAB 8748 operates in conjunction with 
an alphanumeric 16-segment-LED-display DL-2416. 
it incorporates memory decoder and driver. 


Hardware 


The ASCll-coded data is transferred from the SAB 
8748 to the display ICs via the bus port (DB@ to 
DB6) and via the WR-output (strobe). The informa- 
tion at pins P20 and P21 addresses the specific 
digits of the display-IC DL2416. 

The signals at P22 to P26 select the individual ICs 
via the chip enable input CE1. When one pin of port 
1 is connected to ground, the microcomputer sup- 
plies the corresponding text. An output of 4 different 
texts is possible. 


The text may have any length as long as the 
memory capacity of 900 bytes is not exceeded. 
There are no additional components required than 
indicated in the circuit of Fig. 2. 


Software 


The first 100 bytes of the EPROM are reserved for 
the program. As the program counter can only be 
read as data memory within 256 bytes, additional 
instructions are necessary (see listing). At the 
beginning of the program port 1 is read. If a signal 
with low level is available at one of the pins, the 


starting address of the corresponding text is loaded 
to register 2 (low address) and 3 (high address). 
Now output registers 20H to 32H have to be filled 
with blanks. Then the first letter is transfered from 
text memory to data memory. Now the microproc- 
essor operates in a waiting loop, determining the 
speed of the moving news. At an oscillator frequen- 
cy of 3 MHz the timer has an overflow after 

Ya xX 10% us x 15 x 32 x 256 = 40.96 ms. The 
moving-news text is stepping four times per second 
after 6 overflows have occurred, that means the 
900 characters need in total 3% minutes. If the 
8-bit-word zero (figure %, not the ASCli-character 
for ) is read as character, the text end is recog- 
nized by the program. Therefore a counting is not 
necessary, that means all characters have been 


‘transferred. Now the program returns to read 


port 1. 


The flowchart is shown in Fig. 3 and Fig.4 presents 
the complete listing. 


Components for circuit 2 


1 8-bit single chip microcom- 
puter (1-KByte-EPROM, 
3-MHz-version) 

5 4-digit alphanumeric LED- 
displays with memory, _ 
decoder and driver, (4 mm 
character height, 16 
segments) DL 2416 

1 Crystal 3 MHz 

4 Push buttons for pc board 
mounting, 2 break-make con- 
tacts, lateral operation 


SAB 8748-8-D 


7 Bit 8 Bit 


SAB 8748-8-D 











DATABUS DB@ to DB6, WR 
















PORT 2(ADDRESSBUS} 


DL 2416 DL 2416_ DL 2416 DL 2416_ 
cE cE a CE 


P20toP21 | (Bit 9,1) 






















CHIP-ENABLE P22 to P26 (Bit 2 to 6) 





Fig. 1 
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Start address 
inR 2 and R3 






RESET 









Siemens 
SAB 8748-8-D 





Characters from ROM 
in ACCU 


<> 
A 






























WR 06 D5 04 D3 02 DI CEI E1 0 
+5Vo BSR R DL 2416 DL 2416 Shi 
DL 2416 Shift data 
GnoCE2 cue IC2 C3 IC6 
Character output 
Fig. 2 
Waiting loop 
Fig.3 
ASH4S APP20 
USIS-I] HUS-48/UP1~41 MACRO ASSEMBLER, V3.0 Pace t 75 
APPNOTE 20 MOVING MESSAGE USING DL-241465 76 JFETCH NEXT CHARACTER SUBROUTINE 
27 JADDRESS R2(LOW) & R3CHIGH) 
Loc op LINE SOURCE STATEMENT 78 F JUMPS TO CORRECT PAGE FOR TEXT 
79 3& RETURNS TO MAIN PROGRAM 
1 $LIST PAGING SYMBOLS XREF MACROFILE DEBUG 80 
2 STITLEC/APPNOTE 20 MOVING MESSAGE USING DL~24168") 0064 1A 81 EINFUE: INC R2 
3 , 0065 FA 82 Mov APR 
4 3 40-90 00 0 8 OF at ab 08 00 OE an a at ak 0 00 0000 a a a a a a 0a a a 9065 966B 83 JNZ UMGEH 
Ss Je THIS PROGRAM WILL DISPLAY FOUR-32 CHARACTER MESSAGES * 0068 BAO 84 Mov “= -R2,62 
6 ie IN A “TIMES-SQUARE” MOVING MESSAGE FORMAT. IT USES * 006A 1B BS INC R3 
7 iu FIVE OF THE TIME TESTED SIEHENS/LITRONIX DL-2416 ) 0068 FB 86 UNGEH? HOV AIRS 
8 3 INTELLIGENT DISFLAYS(R> . 006C O34F 8? ADD Ar 8 JMPADR 
9. (344 OE 90 48 Ae ETE EAE ETE | 006E B3 88 JMPP eA 
10 17 FEBRUARY 1982 006F 73 89 JMPADR: DB JHPADR +4 
0000 OA il IN ArP2 KEY POLLING 0070 76 90 DB JMPADR +7 
0001 37 12 CPL ry 0071 79 m1 TB JMPADR +10 
0002 120¢ 13 JBO Aust 0072 76 92 DB JHPADR +13 
0004 3212 14 JB1 AUS2 0073 FA 93 Mov ArR2 
0006 5218 1s Jb2 AUSS 0074 O47F 94 JP DATEN }PAGE 0 
0008 721€ 16 JB3 AUS4 0076 FA 95 MoV ArR2 
000A 0400 17 JMp Qo 0077 2400 7% JuP 100H FPAGE 1 
Q00C BABO 18 AUSL: mov R2-@LOW(TEXT1~1) 0079 FA 97 Hov ArR2 
QO0E BBOO 19 Mov R3,OHIGH(TEXT1~1) FADDRESS TEXT 1 007A 4400 98 JMP 200K PAGE 2 
0010 0422 20 JP ANFANG 0076 FA 99 Mov AiR2 
0012 BAAL 2t auUS2: MOY R2,@LOW(TEXT2-1) 0071 6400 100 JM 300H PAGE 3 
0014 BBI0 22 way R3,@HIGH(TEXT2-1) JADDRESS TEXT 2 101 
0016 0422 23 MP ANFANG 0O7F Az 102 DATEN: MOVP Ar@A 
0018 Bac? 24 AUS3: MOV R2/#LOW(TEXT3-1) 0080 83 103 RET 
001A BBOO 25 nov R3,@HIGH (TEXT3-1) FADDRESS TEXT 3 0081 54455854 104 TEXT1: DB "TEXTAUSGABE 1 0 
OO1C 0422 26 MP ANFANG 0085 41555347 
OO1E BAES 27 AUS4: = MOV R2,9LON(TEXT4-2) 0089 41424520 
0020 BBOO 28 nov R3s@HIGH(TEXT4~1) tADDRESS TEXT 4 008B 31202020 
29 0091 20202020 
0022 55 30 ANFANG! STRT T 0095 20202020 
0023 8820 31 Mov RO»920H 0099 20202020 
0025 BD14 32 Mov R57 820 009D 20202020 
0027 2320 33 may A7920H TBLANK OOAL 00 
0029 Ad 34 LOECH? MOV @ROLA 00a2 54455854 105 TEXT2: DB 'TEXTAUSGABE 2 0 
002A 18 35 INC RO OOAS 41555347 
0028 E29 36 DJNZ ——-RS»LOECH TBLANK IN RAM 20H-32H OOAA 41424520 
O02T 1464 37 SCHL: CALL = EINFUE SNEXT CHARACTER QOAE 32202020 
002F 6600 3B HALT? JZ ry JLAST CHARACTER 00B2 20202020 
0031 BD14 39 nov R5#20 00BS 20202020 
0033 BB20 40 Moy ROr€20H 
0035 20 41 SCHL1: XCH ARO $SHIFT pete eee aeeo 
0036 18 42 INC Ro 00c2 00 
0037 ED35 a3 BINZ RS/SCHL1 0003 54455854 106 TEXTS: DE *TEXTAUSGABE 3 10 
003? BB20 44 wou RO, 820H O0C7 41555347 
003B BCFs 45 Mov R4,40F8H #CHIP SELECT 1 DISPLAY O0CB 41424520 
0030 1459 46 CALL = AUS4BY FOUTFUT 4 DIGITS OOCF 33202020 
003F BCF4 47 MoV R4, BOF 4H #CHIP SELECT 2 DISPLAY 00D3 20202020 
Oost 1459 4g CALL = AUSABY 00D7 20202020 
0043 BCEC 49 Mov Ra, 9OECH ICHIP SELECT 3 DISPLAY 0oDB 20202020 
0045 1459 so CALL = AUSABY OODF 20202020 
0047 BEDC St mov R4,#11011100B iCHIF SELECT 4 DISPLAY 00E3 00 
0049 1459 52 CALL = AUS4BY t "y Bi 
004K BCBC 53 Mov R4,8101151008 SCHIP SELECT 5 LISPLAY SOEs a ioesaa? AO TERIAL aE scale ceiaaes 
0040 1459 54 CALL = AUSABY OOEC 41424520 
O04F BBOA ss uov R510 00FO 34202020 
OOSt 1655 S6 WARTE: JTF HEITER IWAIT 240 MS OOF 4 20202020 
0033 0451 57 He HARTE OOF 20202020 
oo55 €n51 S56 WEITER: DINZ RSsWARTE OOFL 20202020 
0057 9420 s? SMF SCHL 0100 a3 108 MOVP ALBA }THIS INSTRUCTION 
60 0101 83 109 RET JMUST BE INSERTED 
$i tMlTeutT 4 BTETTS SUpEo Teer O19? 20207020 110 DB "0 $8100Hs 200H 300H 
62 #RO QUTPUT DIGIT POINTER 0104 00 
83 #R4 CHIF SELECT & 2 BIT ADDRESS tit }BEFORE EACH PAGE 
64 3RS LOGP COUNTER 112 END 
65 
O0BF BOS 68 AUS4BY? MOV R584 USER SYMBOLS 
005B FC 67 AUS4Bit HOV AR& ANFANG 0022 AUS1 0000 AUS2 0012 AUS3 0018 AUS4 O01E 
o0sc 39 48 OUTL = PsA EINFUE 0064 HALT 002F = JMPADR 006F =LOECH 0027 SCHL 002D 
05D 1c 6? INC Ra TEXTS O0C3 TEXTS 0064 UMGEH 006B WARTE 0052 WEITER 0055 
005E Fo 70 Mov A-@RO : 
OOSF 02 71 OUTL ~—- BUSA AUS4B1 0OSB = AUS4BY 0059 = DATEN 007F 
0040 18 72 INC RO SCHL1 0035 TEXT 0081 =TEXT2 00A2 
0061 EDSE 23 DINZ «RS AUSABL 
0063 83 74 RET ASSEMBLY COMPLETE, NO ERRORS 


Fig. 4 
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WE WE dD 


Silver Plated Tarnished Leads 


Appnote 21 


by Dave Takagishi 


Silver plating, as an alternative to gold plating, has 
excellent electrical conductivity, LED die attach, and wire 
bonding properties. But tarnished leads can cause soider- 
ing difficulties. This application note will discuss silver 
tarnish and solderability. 


Effects of Tarnish 


Solderability means the metals or surfaces to be soldered 
must be types that will go into solution with tin-lead alloys. 
When exposed to the atmosphere, all metals form oxides 
or tarnish of varying degree which reduce the ability of 
solder alloys to adhere to the metals. Silver tarnish is 
formed when silver chemically reacts with sulfur to form 
silver sulfide (Ag.S). This tarnish is the reason for poor 
solderability of silver plated products. However, the 
amount of tarnish and the kind of solder flux used actually 
determine the solderability. As the tarnish increases, a 
more active flux must be used to penetrate and remove 
the tarnish. 


Prevention and Handling 


Prevention is the best method for inhibiting the formation 
of tarnish and insuring good solderability of silver plated 
devices. To inhibit silver tarnish, do not expose the silver 
plating to sulfur and sulfur compounds. One source of 
sulfur is free air. Another is paper products such as bags 
and cardboard. 


Listed below are a few suggestions for storing silver 
plated products. 

1. Store the unused devices in polyethylene sheet to 
keep out free air. 

2. Loose devices may be stored in zip-lock or sealed 
plastic bags. 

3. For long term storage, place petroleum napthalene 
(mothballs) with product inside plastic packages to 
help keep out free air. 

4. The silver leads may be wrapped in ‘Silver Saver’’ 
paper for protection. “Silver Saver’ is manufac- 
tured by: 

Daubert Coated Products 
1200 Jorie Drive 

Oak Brook, Ill. 60521 
(312) 582-1000 

5. Tapes such as adhesive, electrical, and masking 
should not be used because the adhesive may 
leave a film and will need to be removed before 
soldering. 

The best defense against the formation of tarnish is to 
keep silver plated devices in protective packaging until 
just prior to soldering. 


Fluxes 


Depending on the amount of tarnish, different types of 
flux may be required. Below is a list of flux in order of 
increasing strength. 
Type R: Un-activated Rosin Flux 
A pure water-white gum rosin without any additives. 
Flux and its residue are non-conductive and non- 
corrosive. 


Type RMA: Mildly Activated Rosin Flux 
A WW rosin flux with a small amount of activating 
agent. Flux its residue are non-conductive and non- 
corrosive. 

Type RA: Activated Rosin Flux 
Similar to RMA flux but with greater amounts of 
activating agents. Flux and its residue are non- 
conductive & non-corrosive. 

Types AC: Organic Acid Flux 
A fully active organic flux with greater flux ability 
than’a rosin flux. Due to its organic nature, the flux 
residues decompose at soldering temperatures but 
must be removed to prevent conductive and cor- 
rosive aftereffects. 

Recommended flux types with respect to the various 
tarnish amount: 

1. Tarnish free may be soldered with Alpha 100, 
Kester 135, or equivalent Type R flux. 

(Identified by a bright surface) 

2. Minor tarnish will require Alpha 611, Kester 197, or 
equivalent Type RMA flux. 

(Identified by a medium bright surface) 

3. Mild tarnish will require Alpha 711, Kester 1544, or 
equivalent Type RA flux. 
(Identified By a light tint surface) 

4. Moderate tarnish will require Alpha 830, Kester 
1429, or equivalent Type AC flux. 

(Identified by a light tan color on the surface) 

5. If severe tarnish is present, as identified by a dark 
tan to black color, a cleaner/surface conditioner 
Alpha 140, Kester 5560, or equivalent must be 
used. A few seconds and at room temperature is ail 
that is required. These conditioners are acidic; 
therefore, a thorough wash and rinse is recom- 
mended. Care is advised to only immerse the leads 
and not the body, because optical properties may 
be damaged. 


Soldering 


To obtain reliable circuit operation, good soldering is 
necessary. For wave soldering, Sn60 is the most com- 
monly used solder for electronic components. Two alter- 
natives are Sn63 and Sn62 soider. A high quality rosin 
core flux is recommended for hand solder operations. 
Typically the core is an RMA type flux. 
Two major soldering suppliers are: 

Alpha Metals 

600 Rt 440 

Jersey City, NJ 07304 

(201) 434-6778 

Kester Solder 

4201 Wrightwood Ave. 

Chicago, Ill 60639 

(312) 235-1600 
Regardless of the flux and solder technique used, care 
should be taken to assure the optical properties of the 
optoelectronic product are not degraded in any manner. 


Siemens does not assume any responsibility for damage 
caused by products mentioned above. 
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SIEMENS 


Socket Selection Guide 


Appnote 22 


by Dave Takagishi 


This application note is a guide to locate a suitable socket 
for various Siemens products. 


The selection ofa socket is first based on the number of 
pins and the pin spacing required. Sockets for displays 
require an orientation and sometimes stackability. Other 


This guide is not intended to imply specific endorsement or 
warranty of other manufacturer's products by Siemens. 


Table 1. 











Part Number # of Pins 


Spacing 


















































requirements may be: DL330M .300 H 
Contact (i id 4 DL340M .300H 
ontac type. i.e., side vs. e ge) DL430M '300H 
Plating type (i.e., tin vs. gold) DL440M .300 H 
PCB mounting (i.e., solder vs. wirewrap) HD1075X (SPC) 
Height of socket HD1077X (SPC) 
HD1105X .300 V 
To use this guide, (1) Find Siemens product part number in HD1107X .300 V 
Table 1, (2) Note number of pins, (3) Note spacing and ie ont 
orientation... (Example 300 H), (4) Go to Table 2, find # of ie — 4 
pin with corresponding spacing/orientation and follow to HD1134X 'B00H 
suggested socket. DLX573X .300V 
, ee : : HDSP200XLP .300 H 
The purpose of this application note is to guide you to ISD235X ‘250 
possible vendors and suggest one out of many possible ISD231X .250H 
socket choices. It is recommended that the part numbers 1SD201X -300H 
given be used as a starting point with a vendor for Optocouplers: a pees 
choosing a socket. The part number will depend on your cea ‘ 
requirement and application. Arrays 
Table 2. 
[ #ofPins | Row-Row ARIES GARRY MFG. ROBINSON- |  SAMTEC List of Possible Vendors 
Spacing New Jersey New Jersey NUGENT, Indiana Indiana Aries Electronics Co 
12 .300 H 12-513-10 (2)102-06-X (2)ICN-063-X P.O. Box 130 
14 .300 H 14-511-10 102-14-X-X-X ICL-143-S6-X iCC-314-T 
18 600 V 18-6511-10 | 300-18-X-X-X 1C-618-X Frenchtown, NJ 08825 
22 600V 24-6513-10 | 300-22-XX-X ICC-624-X 201-996-684 1 
. babe = am = = Garry Manufacturing 
12 .300V 12-513-10 1010 Jersey Ave. 
14 300 V 14-511-10 402-14-X-X-X ICL-143-S6-X ICC-314 New Brunswick, NJ 08902 
14 .600 V 14-6511-10 300-14-X-X-X IC-614-X 201-545-2424 
20 .300 H 20-511-10 | 102-20-CC-X-X ICL-203-S6-X ICC-320 , 
10 SPC a 2 es a Robinson-Nugent 
10 ,300V IC-310-X 800 E. Eighth St. 
10 600 V 10-6511-10 IC-610-X New Albany, IN 47150 
18 .300 V 18-511-10 102-18-X-X-X ICC-318 _OAB- 
6 .300 B 6-513-10 102-06-X ICN-063-S3-X IC-306-X Siena i 
8 .300 B 8-511-10 102-8-X-X-X ICN-083-S3-X IC-308 Samtec 
Be ae PIN-LINE SERIES 200 SB-25-100X SSA-1XX-XSERIES E10 Progress ENG. 
| SERIES SERIES 2002 | IOK-1XX-XSERIES New Albany, IN 47150 
Others | Yes Yes | Yes | | 812-944-6733 
Notes: 
1. All sockets are 0.100 pin-to-pin spacing. 
2. Products listed are generally tin plated PCB solder type. Contact vendor for other types. 
3. Row-row spacing of pins: (H)-pins are horizontal with respect to viewing of display; (V)-pins are vertical with respect to viewing of display; (B)-pins can be 
either horizontal or vertical; (SPC)-pins not standard 0.100 or row-row spacing. 
4. Others — Special sockets for display such as right angle, etc. Contact vendor for details. 
5. Consult vendor for stackability. 
6. Strip in-line sockets may be used. (Cut to length required.) 
7. Vendor may have other products also suitable for your application. 
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SIEMENS 


LED Filter Selection Guide 


Appnote 23 


By Dave Takagishi 


The most important design consideration for a piece of 
equipment using LED products is the ability to display 
information to an observer clearly. This information must be 
easily and accurately recognized in various ambient light 
conditions. This application note will discuss the design 
considerations and recommendations for filtering. 


Since the quality of readability is very subjective, the best 
judge of the performance of a product is the human eye 
and in the user's conditions. To improve the readability of a 
display it will be necessary to employ certain techniques 
such as contrast enhancement, wavelength filtering, 
special filtering, and mounting. 


Contrast Enhancement 


The objective of contrast enhancement is to maximize the 
contrast between the display segments “ON” and “OFF” 
states. This is done by reducing the ambient light reflected 
from the surface of the display and allowing as much of the 
emitted light to reach the observer. This can be accom- 
plished by painting the front surface of the display to match 
as Close as possible the color of an “OFF” segment. This 
reduces the distracting areas around the display and 
therefore enhances the “ON” segments. 


Contrast enhancement may be improved further by the use 
of selected wavelength filters. Under bright ambient 
conditions, contrast enhancement is more difficult and 
additional techniques such as louvered filters and/or 
shading may be necessary. 


Filters 


The majority of display applications use plastic filter 
material for their low cost and ease of assembly. The filter 
requirements for different ambient lighting conditions and 
different color displays make it necessary to become 
familiar with the various relative transmittance characteris- 
tics. Most filter manufacturers will provide transmittance 
curves for their products. 


When selecting a filter, the shape of the transmittance 
curve vs wavelength should be considered in relationship 
to the LED radiated spectrum to obtain maximum contrast 
enhancement. For standard red displays, a long wave- 
length pass filter having a sharp cutoff in the 600nm to 
620nm range is ideal. The same applies for high efficiency 
red displays with a long wavelength pass filter in the 570nm 
to 590nm range. The yellow and green displays are more 
difficult to filter effectively. The most effective filter for yellow 
displays is a yellow-orange or amber filter. Yellow-only 
filters are very poor for contrast enhancement. Green 
displays will require a band-pass yellow-green filter which 
peaks at 565nm. 
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A choice ‘among available filters must be made on the 
basis of which filter and LED combination is most effective, 
but experimentation with each choice must be made to 
choose the most esthetic combination. 


Effectiveness of Wavelength Filters with 
Different Lighting 


Contrast is very dependent upon the ambient lighting. If the 
ambient light is outside the spectrum of the LED, then it is 
very easy to reduce the reflected light. This is the case for 
ared LED display in fluorescent lighting or a green LED in 
incandescent lighting. Bright sunlight has a flat spectral 
distribution curve and when it is directly incident upon a 
display the background may meet or exceed the light 
output of the display. It should be obvious that a wave- 
length filter alone is not sufficient in daylight ambient 
conditions. 


Other Techniques 


An acceptable contrast is difficult to achieve if high 
ambient light is parallel to the viewing axis (the incident 
light is perpendicular to the face of the display). If the 
incident light is not parallel to the viewing axis, the use of 
louvered filters or shading and recessing is recommended. 
It is the shading of louvered filters that reduces the incident 
light to allow for more contrast. The drawback to this filter is 
the restricted viewing angle. 


Circular polarizing filters are effective in reducing the 
reflected light from the highly reflective (glossy) surfaces of 
bubble lensed products, such as the Intelligent Displays. 


Glare can still be present from the surface of filters, 
therefore, an anti-reflection surface is recommended. This 
can be incorporated into the filter. The trade-off is that both 
ambient and display light are diffused and the display may 
appear fuzzy if not mounted close enough to the filter. 


Care should be taken to design the printed circuit board to 
keep all reflective surfaces away from display area or 
display side of the board or consider a dark coating on the 
reflective surfaces 


Mounting Considerations 


The designer should consider recessing the display and 
bezel assembly to add some shading effect. The shading 
will reduce the indirect lighting for better contrast. 


It is essential to design the unit to allow sufficient air flow for 
circulation and mount current limiting resistors on another 
board or any heat generating components away from the 
displays. 


Application 
Notes 





Filter Recommendations 
Visible Filters 





ce ae 


Near IR Filter 






[Manufacturer_| Red | HER | Yellow | Green | Specials 
1670 1720 1425 
1726 1440 
Paneigraphic Red 60 ; Red65 | Yiw25 | Grn 48 Gray 10 
Red 63 Amb 23 


Rohm & Haas 2423 2444 


ee as 
Louvered 
a a 





2412 





Circular 


Polarizing 


Rohm & Haas 


U.S. Filter Manufacturers 


Filter Material Manufacturers 


Panelgraphic Corporation 
10 Henderson Drive 
West Caldwell, NJ 07006 
201-227-1500 


SGL Homalite 

11 Brookside Drive 
Wilmington, DE 19804 
302-652-3686 


3M Company 

Visual Products Division 
3M Center, Bidg. 220-10W 
St. Paul, MN 55101 
612-733-0128 


Rohm and Haas 
Independence Mall West 
Philadelphia, PA 19105 
215-592-3000 


Polaroid Corporation 
Polarizer Division 

549 Technology Square 
Cambridge, MA 02139 
617-864-6000 


Dontech Inc. 

P.O. Box.889 
Doylestown, PA 18901 
215-348-5010 


ESCO Products Inc. 
171 Oak Ridge Road 
Oak Ridge, NJ 07438 
201-697-3700 


Bezel & Filter Assembly 
Manufacturers 


R.M.F. PRODUCTS 
P.O. Box 413 
Batavia, IL 60510 
312-879-0020 


NOBEX COMPONENTS 
Nobex Division 

Griffith Plastic Corp. 
1027 California Dr. 
Burlingame, CA 94010 
415-342-8170 


PHOTO CHEMICAL PRODUCTS 
OF CALIFORNIA 

1715 Berkeley St. 

Santa Monica, CA 90404 
213-828-9561 


1.E.E.-ATLAS 

Industrial Electronic Engrs. Inc. 
7740 Lemona Avenue 

Van Nuys, CA 91405 
213-787-0311 


11-60 


European Filter Manufacturers 


3M Deutschland GmbH 
D-4040 NEUSS1, Box 100422 
Carl Schurz-StraBe 1 

@ (02101) 140, TLX 8517511 


CHEQUERS (U.K.) Limited 

1-4 Christina Street 

LONDON, EC2A 4PA 

@ 01-739/6964-5, TLX 291673 


ROHM GmbH 
D-6000 DARMSTADT 
Kirschenallee 

wt (06151) 181 


POLARIZERS TECHNICAL 
PRODUCTS 

1800 AL ALKMAAR 

P.O. BOX 489 

Oude Gracht 90, The Netherlands 
@ 072-121553, TLX 57571 


BAYER AG, Geschéaftsbereich KU 
D 5000 KOLN 1 

Konrad Adenauer Ufer 41 

t (0221) 16471 

A1037 WIEN 3, Box 124 

® (0222) 732551 

CH 8045 ZURICH, P.O. Box 

(01) 4658111 


APPNOTE 23 


SIEMENS 


Drivers For Light Emitting Displays 


Appnote 24 


by Dave Takagishi 


The purpose of this application note is to provide 
some information on the integrated circuits pre- 
sently available to drive Light Emitting Diodes 
(LED) displays and how to interface them to the 
various displays. 


Background 


LED displays come in various sizes (0.1” to 0.8"), 
colors (red, high-efficiency red, green, yellow), 
fonts (7/9/14/16 segment, dot-matrix, or bar graph), 
and types (common anode, common cathode, 
multi-digit). The brightness is essentially propor- 
tional to the current through an LED and each 
element within a display should have the same 
current or a brightness variation may be apparent. A 
display subsystem can be made up from several 
elements. 


DISPLAY 


SYSTEM 





Display System 
FIGURE 1 


The partitioning of these elements are dependent 
on the drivers used; therefore, the display driver 
chosen is dependent on the specifications of the 
display and the application. 

Also some types of displays require using a multi- 
plexing technique because of the internal intercon- 
nections. This is only applicable for multi-digit 
displays. 


Typical Circuits 
Figure 2 shows a very basic circuit for driving an LED. 
The series resistance can be easily calculated from the 


following formula. Ve 
Rs = Vb - Vt | 
if E { Re 
Vy 


FIGURE 2 
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For circuits using TTL Logic or transistors (fig 3). 


Rs = Vcc - Vce - Vf 
If 


Voc 





aaa (| 

| 

| 

| 

| 

fee ne (| 

TTL or Darlington 
Transistor Transistor 


FIGURE 3 


It can be seen that the term Vce(saturation voltage) 
for the driver is going to be a factor in determining 
the series limiting resistor. Therefore, a darlington 
vs a single output transistor will have different 
current limiting resistor values to maintain a con- 
stant current through the LED. 


Selection 


One factor in choosing the display and/or driver will 
be whether the display is a common cathode or 
common anode type display. 





Common Cathode Display 
FIGURE 4 


Application 
Notes 








Common Anode Display 
FIGURE 5 


Another factor is.the differentdriversgoloworhigh, 8 ~— 77777 





7447 
DATA INPUT or EQUIV. 
7448 or EQUIV. 
Open Collector Type Driver 
B CoD w/Common Anode Display 


FIGURE 8 





Common Cathode Display w/Driver 
FIGURE 6 











Open Collector Type Driver 
w/Common Cathode Display 
FIGURE 9 


From figures 6/7/8/9, it may appear obvious to 
combine the seven (7) series resistors (Rs) into one 
common resistor in the common line. However this 
should not be done because of the possible variation 
in Vf from segment to segment. This variation in Vf 
can cause a variation in current, resulting in seg- 
ment brightness differences. 

Table 1 is a list of some of the most common LED 
drivers available. Besides having different current 
drive capabilities, one product may have a feature 
which may make them easier to use in a particular 





application. 
— Serial vs parallel input data 
DATA — Data latching type drivers 
INPUT — Blanking 
— Drive the ripple blanking input (rbo) with 
Common Anode Display w/Driver pulse width modulation to vary brightness. 
FIGURE 7 — Multi-digit drivers 


— Constant current drivers 
; : : — Advantage of a constant current driveris 
or can be wired into different configurations. the change of Vf will not affect the bright- 
ness. This is important with different 


41-62 color LED’s. 


Multiplexing 


In a multiplex system, the ccrresponding segment One way to simplify the design procedure for alphanumeric 
of each digitis bussed together and driven from one displays would be to consider the Siemens Intelligent 
segment drive via the usual current limiting resis- Displays®. This device family incorporates all necessary inter- 
tors. The display datais presented serially by digit to face control with drivers and memory built-in with the display. 
the decoder driver together with the appropriate This means the designer need not be concerned about the 
digit signal (figure 10). For more information on memory, multiplex circuitry, character generator, or drivers for 
multiplexing, see Appnote #3 (Multiplexing LED these are provided inside a modular unit. More information on 
Displays). these products is available in the Siemens Opto Short Form 


Catalog or general catalog. 























































































































a 56 Loa ge Circuits herein mentioned are not the responsibility of Siemens 
SF Poe FS] 38 ES al Opto and are for reference only. Products are continually being 
areas | ao CU oa 1 ; 
A | = = improved by vendors and/or are obsoleted; therefore, consulta- 
i r 1 tion with the factory is recommended. 
(case ] (aes. Rien | 
SELECTOR 3 ———— _| i ] 
OSC Lae - 

















Biock Diagram of a 4-Digit 
Multiplexed Display 
FIGURE 10 





TABLE 1 
Single Digit Decoder/Drivers 
PART # MFGR If/seq. TYPE COMMENTS 
7447 Fairchild 40 ma CA BCD-to-7 seg, open coll, ripple bInkng 
74247 Hitachi 
7446 Motorola 
National 
Signetics 
Teledyne 
Tl 
7448 Fairchild 6 ma CC BCD-to-7 seg, int pull-up, ripple bInkng 
74248 Hitachi 
Motorola 
National 
Signetics 
Ti 
7449 Fairchild 8ma CC BCD-to-7 seg, open coll, blInkng input 
74249 Hitachi 
Motorola 
National 
Signetics 
Tl 
DS8857 National 60 ma CA _ BCD-to-7 seg decoder, ripple binkng 
DS8858 National 50 ma CC BCD-to-7 seg decoder, ripple binkng 
CD4511 Fairchild 25 ma CC BCD-to-7 seg, latched, binkng 
4511B National 
MC14511 Motorola 
DS8647 National 10ma CC 9seg drivers 
DS8648 
NE587 Signetics 50 ma CA _ BCD-to-7 seg, latched, ripple bInkng, vari current 
NE589 Signetics 50 ma CC BCD-to-7 seg, latched, ripple binkng, vari current 
CA3161E RCA 25 ma CA  BCD-to-7 seg, constant current drivers s 3 
88 
9368 Fairchild 20 ma CC BCD-to-7 seg, ripple bInkng =* 
9374 Fairchild 15 ma CA  BCD-to-7 seg, ripple binkng 





11-63 


TABLE 1, Continued 


Multi-Digit Display Drivers: 

















MM5450 National 25 ma CA 34seg serial input, brightness control 

MM5451 National 25 ma CA 35 seg Serial input, brightnes control 

MM74C912 National 100 ma CC 6digit, 7 seg+decimal, BCD decoder, output enble 
MM74C911 National 100ma CC 4digit, 8 seg controller/seg driver 

MM74917 National 100ma CC 6digit, 7 seg+decimal, Hex decoder, output enble 
DS8669 National 25 ma CA Dual BCD-to-7 seg decoder/driver 

CA3168E RCA 25 ma CA Dual BCD-to-7 seg decoder/driver 

ICM7212 Intersil 8ma CA 4 digit, latched, 28 seg drivers, brightness cntl 
ICM7212A 

1CM7212M 

[CM7212AM 

ICM7218A Intersil 20 ma CA 8digit, 8 seg (decoded/spcl), w/mem/drivers 
ICM7218B Intersil 10 ma CC 8 digit, 8 seg (decoded/spcl), w/mem/drivers 
ICM7218C Intersil 20 ma CA 8digit, 8 seg(hex/bcd), w/mem drivers 

ICM7218D Intersil 10ma CC 8digit, 8 seg(hex/bcd), w/mem/drivers 

1CM7218E Intersil 20ma CA _ 8 digit, 8 seg (decoded/spcl), w/mem drivers, cntls avble 
TSC700A Teledyne 11 ma CA 4 digit decoder/driver, parallel output, brightness cnt! 
TSC7212A Teledyne 5ma CA 4 digit decoder/driver, parallel output, brightness cnitl 
SAA1060 Signetics 40ma CA_ 16 element serial in/parallel out driver 

SDA2014 Siemens 12 ma CC 2or4 digit, serial bcd input 

SDA2131 Siemens 20 ma CA 16 element, serial input 

Other Drivers: 

XR-2000 Exar 400 ma_ sink 5 darlington transistors, MOS-to-LED 

XR-2201 Exar 500 ma_ sink 7 darlington transistors, open collector w/diodes 
XR-2202 TTL-to-LED, compatible to Sprague (ULN-xxxx) 
XR-2203 

XR-2204 

CA3081 RCA 100 ma_ sink 7 common emitter transistor array 

CA3082 RCA 100 ma source 7 common collector transistor array 

9665 Fairchild 250 ma_ sink 7 common emitter darlington transistor array 

9667 








UAA180 Siemens 10 ma n.a. 12 element bar driver 
LM3914 National 2-20 ma _ n.a. 10 element dot/bar linear output driver 
LM3915 National 1-30 ma _ n.a. 10 element dot/bar iog output driver 
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SIEMENS 


The DLX 713X, 5x7 Dot Matrix 
Intelligent Display® Device 


Appnote 25 


by Dave Takagishi 


This application note is intended to serve as a design 
and application guide for users of the DLO 7135. and 
DLG 7137 Siemens Optoelectronics Division Intelligent 
Displays. The ‘information presented covers. device 
electrical description. operation. general circuit design 
considerations. and interfacing to microprocessors 


Electrical Description 


The DLX 713X Intelligent Alphanumeric 5 x 7 Dot Matrix 
Display contains memory, character generator, multi- 
plexing circuits, and drivers built into a single package. 


Figure 1 is a block diagram of the DLX 713x. The 
unit consists of 35 LED die arranged in a 5x7 pattern 
and a single CMOS integrated circuit chip. The IC 
chip contains the column drivers, row drivers, 96 
character generator ROM, memory, multiplex and 
blanking circuitry. 













MEMORY 
CHARACTER 
ROM 














MULTIPLEX 
CIRCUITRY 





DLX-713x Block Diagram 
FIGURE 1 
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Package 


The 35 dots form a 0.48 x 0.68 inch overall character 
size ina 0.700 x 0.800 inch dual-in-line package. The 
+50 degree wide viewing angle complements the 
large display and is the ideal display for the indus- 
trial control application. Display construction is a 
filled reflector type with the intregrated circuitin the 
back and then filled with IC-grade epoxy. This 
results in a very rugged part which is quite imper- 
vious to moisture, shock, and vibration. 






68 at 
(1227) ~E 92080 
TYP 
(508) 
100 190 
288) 4258 
ta Bld baze, 
oe) (457) 
PRODUCT DATE CODE 
MARKING 
50 REF. 
LUMINOUS {12,70} 
INTENSITY 
CODE 
eee pene 
(15.24) 
Physical Dimension Inches 
FIGURE 2 
Electrical Inputs 
PIN Name PIN Name 
1 Vec 14 D6 data input (msd) 
2 LT lamp test 13 D5 data input 
3 CE chip enable 12 D4 data input 
4 WR write 11 D3 data input 
5 BL1 brightness 10 D2 data input 
6 BLO brightness 9 D1 data input 
7 GND 8 DO data input (isd) 


Application 
Notes 


Pin Description 





















































































Vec Positive Supply +5 volts 
GND Ground 
DO-D6 Data Lines 
a see figure 3 for character set 
CE Chip Enable (active low) 
This determines which device in an 
ae array will accept data 
WR Write (active low) 
Data and chip enabie must be 
present and stable before and after 
the write pulse (see data sheet for 
nih os timing) 
BLO,BL1 Blanking Control Input (active low) 
Used to control the level of display 
eA brightness 
LT Lamp Test (active low) 
Causes ail dots to light at 2 bright- 
ness 
CHARACTER SET 
rete pete te tee fete pe fact : 
epee t ats ian nth L H 
D3) tb l L Ll L L LiH}H{Hj)H H 
paaex ofif2z[3[4][s5 7L8{9 cal B F 
LILIL] 0 
74 UNDEFINED 
L uv 1 
eae aa aan 
LJHIL- 
Hin 
Si 
Hy LjL; 4 8 
[pt fH EE Bat lae[aen feet Poedle Gl be [Poet ole 
HiL|Hi 5 [i 
HH L| 
} 6i 
Hy te 
H'H Hi 7 If Od bee 
Character Set 
Figure 3 
Operation 


In a dot matrix display system, it is advantageous to 
use a multiplexed approach with 12 drivers (5 digit + 
7 segments) rather than 35 segment drivers. This 
obviously reduces the number of drivers and inter- 
connections required. A multiplexed system must 
be a synchronous system or the digits or elements 
may have different on (lit) times and therefore 
varying brightness. 

The DLX 713x is an internally multiplexed display 
bui the data eniry is asynchronous. Loading data Is 
similar to writing into a RAM. Present the data, 
select the chip, and give a write signal. For a muiti- 
digit system, each digit has its own unique location 
and will display its contents until replaced by 
another code. 

The waveforms of figure 4 demonstrates the relation- 
ship of the signals required to generate a write 
cycle. Check the data sheet for minimum values 
required for each signal. 
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Timing Characteristics 
Figure 4 


Display Blanking and Dimming 


The DLX 713x Intelligent Display has the capability of 
three levels of brightness plus blank. Figure 5 shows the 
combination of BLO and BL for the different levels of 
brightness. The BLO and BL1 inputs are independent of 
write and chip enable and does not affect thecontents of 
the internal memory. A flashing display can be achieved 
by pulsing the blanking pins at a 1-2 hertz rate. Either 
BLO or BL1 should be held high to light up the display. 


Dimming and Blanking Control 


Brightness Level BLi BLO 
Blank 0 0 
Y% brightness 0 1 
% brightness 1 0 
full brightness 1 1 


Figure 5 


Lamp Test 


The lamp test when activated causes all dots on the 
display to be illuminated at half brightness. It does 
not destroy any previously stored characters. The 
lamp test function is independent of chip enable, 
write, and the settings of the blanking inputs. 

This convenient test gives a visual indication that all 
dots are functioning properly. Because of the lamp 
test not affecting the display memory, it can be used 
as a cursor or pointer in a line of displays. 


General Design Considerations 


When using the DLX 713x on a separate display 
board having more than 6 inches of cable length, it 
may be necessary to buffer all of the input lines. A 
non-inverting 74365 hex buffer can be used. The 
object is to prevent transient current into the DLX 
713x protection diodes. The buffers should be 
located on the display board and as ciose to the 
displays as possible. 

Because of high switching currents caused by the 
multiplexing, local power supply by-pass capacitors 
are also needed in many cases. These should be 6 or 
10 volt, tantalum type having 5 - 10 uf capacitance. 
The capacitors may only be required every 6-7 
displays depending on the line regulation and other 
noise generators. 

If small wire cables are used, it is good engineering 
practice to calculate the wire resistance of the 
ground and the +5 volt wires. More than 0.2 volt drop 
(at 100ma per digit) should be avoided, since this 
loss is in addition to any inaccuracies or load 
regulation of the power supply. 

The 5 volt power supply forthe DLX 713x should be 
the same one supplying the Vcc to all logic devices. 
lf aseparate supply must be used, then local buffers 
should be used on all the inputs and these buffers 
should be powered from the display power supply. 
This precaution is to avoid line transients or any 
logic signals to be higher than Vcc during power up. 


Interfacing 


For an eight digit display using the DLX 713x, interfacing 
to a single chip microprocessor such as the 8748 is easy 
and straight forward. One approach may be to dedicate 
one port for the seven data signals and another 8-bit port 
for the write signals. The schematic is shown in Figure 6. 





8748 


P2 Pt 
6543210 


76543210 


























LX 723K 
SO) 




















DLX 713x with 8748 
Figure 6 


; SUBROUTINE TO LOAD AN 8-DIGIT 

; DISPLAY USING THE DL7135 
DATA IN RAM 10H-17H (MSD-LSD) 
PORT 1 ALL HIGH (WRITE) 

; PORT 2 ALL LOW (DATA) 

; RAM ADDRESS — 1 

; WRITE PULSE 

; COUNTER 

; INCREMENT RAM POINTER 

; FETCH DATA FROM RAM 


INIT: ORL P1,#0FFH 
ORL P2,#00H 
MOV R1,#OFH 
MOV R2,#0FEH 
MOV R3,#08H 

START: INC Ri 

DATA: MOV A,@R1 


OUTL P2,A ; LOAD PORT 2 
MOV A,R2 ; RECALL WRITE 
RR A ; SHIFT A TO NEXT WRITE 
MOV R2,A ; SAVE WRITE 

WRITE: OUTL P1,A ; SEND WRITE PULSE 
MOV A,#OFFH  ; WAIT 
OUTL P1,A ; RESET WRITE PULSE 


DJNZ R3,START ; LOAD COMPLETE? 
RET ; RETURN TO MAIN PROGRAM 
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1/U or Memory Mapped system 


For a memory mapped system using a processor 
such as the 8080 or 8085, the interfacing is also 
straight-forward. Each display is treated as a 
memory location with its own address, like another 
1/O or RAM location. See Figure 7. 


i 8-DLX-713x 





8080 
OR 
8085 








SYSTEM | 

















Block Diagram for 8-Digit 
DLX 713x Dot Matrix Display 


Figure 7 


; ROUTINE FOR AN 8 DIGIT DISPLAY 
; USING THE DLX 713x AND 
; 8085 OR 8080 MICROPROCESSOR 


; DATA TO BE DISPLAYED IS IN 
; AO(LSD) THRU A&(MSD) 


: DISPLAY ADDRESS CO0X 
; LSD IS RIGHT MOST DIGIT 


DOES NOT SAVE REG A,B,H,L,D,E 
DADD EQU_ O0AQ00H 


DPAD EQU OCO00H 
LEN EQU 08H 


DATA ADDRESS LOCATION 
; DISPLAY ADDRESS LOCATION 
: DISPLAY LENGTH 


ORG 100H 
DISP: LXI H,DADD ; LOAD DATA ADDRESS 
LXt D,DPAD ; LOAD DISPLAY ADDRESS 
MvVI B,LEN ; LOAD DISPLAY LENGTH 
DISP1: MOV A,M ; GET DATA 
XCHG > XCHGH/L & D/E 
MOV MA ; LOAD DISPLAY FROM REGA 
XCHG > RESTORE H/L & D/E 
INX D - INCREMENT DISPLAY ADDRESS 
INX H > INCREMENT DATA ADDRESS 
DCR B > DECREMENT LENGTH COUNTER 
JNZ DISP1 > END OF DISPLAY? 
RET > RETURN TO MAIN PROGRAM 
Conclusion 


Note that although other manufacturer’s products 
are used inthe examples, this application note does 
not imply specific endorsement, or warranty of 
other manufacturer's products by Siemens. The 
interface schemes shown demonstrate the simpli- 
city of using the DLX 713x Dot Matrix Intelligent 
Display. Slight timing differences may be encoun- 
tered for various microprocessors, but can be 
resolved similar to those encountered when using 
different RAM’s. The techniques used in the ex- 
ampies were shown for their generality. The user 
will undoubtedly invent other schemes to optimize 
his particular system to its requirements. 





Application 
Notes 





SIEMENS 


SFH 900 — A Low-Cost 
Reflex Optical Sensor 


Appnote 26 


Miniature 


Whether for an industrial plant or a hobbyists’ drilling machine, an electric drive will hardly be acceptable 
nowadays without speed control. Incremental bar patterns simply applied to rotating shafts can be detected 
by the new Siemens reflex optical sensor, the SFH 900. The information can be processed with a minimum of. 
circuitry, whether for a high rate of black-to-white transitions or just single, slow transitions. 


Construction 


The SFH 900 optical sensor is a remarkable component 
even by virtue of its shape alone. Its maximum height of 
2.2 mm is in the trend of today’s electronics, of putting a 
large number of functions into a very small space. The 
small dimensions allow it to be used where ordinary 
optical sensors run into space or other problems. Fig. 1 is 
an enlarged picture of the device. Dimensions and pin 
configuration are shown in Fig. 2. 


Fabricated by lead frame technique in a thermoplastic 
package, the sensor uses a GaAs infra-red diode as a 
radiation emitter and a large-area phototransistor as the 
detector. High sensitivity is ensured by a 1 mm’ radiation 
sensitive area and a current gain of almost 1000. The 
effect of unwanted ambient light is almost screened out 
by a filter. 


Two fixing notches are a help in mounting the device. 
Lead frame technology accurately locates the optically 
active areas relative to these notches and thus to the 
component body. Fig.3 is an example of one form of 
mounting. 








Fig.1 SFH 900 reflex optical sensor, front and back 
view, shown here three times normal size 

















Fig.2 Outline dimensions and pin connections of SFH 900 





Grid spacing 1.27 





Radiation sensitive 








Pin connections 





o|> 
tol: 





1 3 
4 
bee A upionai 
5,2+0,4mm 
13,3+1 mm 
0,8 
“04 2 


1 Emitter anode 

Q 2 Emitter cathode/ 
detector emitter 

3 Detector coilector 
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Characteristics 


Main technical data are given in the Table. Turn-on and 
turn-off times are also important. These depend essen- 
tially on the collector current J, and the load resistance 
R.,. Typical switching times for Jp = 1 mA and R, = 1 kQ 
are 50 to 70 us. 

The user will be mainly concerned with the following 
points: 

e What collector current, J<, can be expected under 
given static conditions? 

e What are the signal amplitudes when scanning bar 
patterns of different pitches? 

e What is the temperature dependence of the collector 
current and what is the repeatability of the measured 
values? 


Collector current 

Dependence of collector current on emitter diode forward 
current J; is almost linear at forward currents above 
10 mA, as can be seen from Fig.4. At currents below 
1 mA the dependency shows almost a square law. The 
measurement was made with a standard reflector (Kodak 
neutral white test card, r = 90%) at a distance of 1 mm. 
Fig.5 shows J. characteristics for distances of 0.2 to 
10mm at a constant forward current of 10 mA. The 
curves are for four different reflecting materials: two 
standard Kodak reflectors with 15% and 90% reflection, 
polished aluminium and a strongly absorbing foil. DC-fix 
adhesive tapes and other tapes commonly used for 
printed circuit layouts proved particularly suitable. It 





Fig.4 SFH 900 collector current J, as a function of 
forward current J; with 90% diffuse refiectin at distance 
d= 1mm and with U, = 5V 





le 10 

































































should be mentioned that the curve for polished alu- 
minium in Fig.5 is very similar to the Kodak reflector 
response with r = 90%, in spite of the reflection being 
mirrored by the metal and diffused by the standard 
reflector, as a result of the wide directional characteristics 
of the emitter and detector. 

At short distances (e. g. d = 0.25 mm) very large changes 
of current per unit distance aré obtained. Because of 
these steep edges, which can only be used dynamically, 
the SFH 900 may also be utilized as a microphone. 





Fig.3 Suggestion for mounting the SFH 900. 
Projections N in the flexible plastic clamp locate in 
corresponding notches in the body of the optical sensor 
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Fig.5 SFH 900 collector current J, as a function of 
reflector distance d with different reflector materials 
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Forward current /- = 10 mA 
Operating voltage Us = 5 V. 
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Emitter (GaAs infra-red diode) 
Reverse voltage 

Forward dc current 

Surge current (tf = 10 ps) 

Power dissipation (Tamp = 40 °C) 
Thermal resistance 


Detector (silicon phototransistor) 
Collector-emitter voltage 

Emitter-collector voltage 

Collector current 

Total power dissipation. (Tam = 40 °C) 
Collector-emitter leakage current (Uce = 10 V) 
Photocurrent under ambient light (Uce = 5 V) 
(E_ = 0.5 mW/cm?) 


Reflex optical sensor 

Storage temperature range 

Ambient temperature range 

Junction temperature 

Total power dissipation (Tam, = 40 °C) 
Collector current 

(Up = 10 mA; Uce = 5 V; d= 1 mm) 


Table Selective characteristics of SFH 900 


Resolution of black-and-white patterns 

As can be seen from Fig. 5, strongly reflecting and badly 
reflecting materials give collector currents differing by a 
factor of about 25. Strongly reflecting means »white«, 
badly reflecting »black«. 

If a black-to-white transition is scanned, the displace- 
ment distance between the »fully white« signal and the 
»fully black« signal is 4 to 5 mm (Fig. 6). 

If, in contrast, a regular bar pattern is scanned, the signal 
amplitude becomes smaller the smaller the bar width. 
Fig. 7 shows clearly how the excursion is affected: the 
maximum white signal becomes smaller with decreasing 
bar width, while the minimum black signal becomes 
larger. Fig. 8 shows the signal excursion itself, to make it 
clearer. Here a regular pattern and a single white bar are 
compared. The excursion is referred to a single black-to- 
white transition corresponding to a 100% signal ex- 
cursion. 

A bar width of 3mm can thus be detected without 
significant loss of sensitivity. The signal excursion, how- 
ever, drops to as low as 10% using a grid of 1 mm bar 











Fig.6 Resolution of a black-to-white transition. Relative 
collector current as a function of sensor position s 
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Reflector distance d = 1mm 
Emitter diode current J; = 10 mA 
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SFH 900-1 











Up 6 Vv 
Ip 50 mA 
Prot 80 mw 
Rina 750 K/W 
Uceo 30 Vv 
Ueco 7 Vv 
Ic 10 mA 
Prot 100 mW 
Iceo 20 (<= 200) nA 
Ip =3 mA 
Ts -40 to +85 °C 
Ty -40 to +85 °C 
T, 100 °C 
Prot 150 mW 
Loe = 0.3 mA 
SFH 900-2 Ice 20.5 mA 


Fig.7 Maximum and minimum collector current when 
scanning a black-white pattern 
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Fig.8 Relative signal excursion as a function of white 
bar width 
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width. An apparently higher signal excursion is obtained 
when a single 1mm wide white bar on a black back- 
ground is scanned. The result is then about a 30%, as 
shown in Fig. 8. ; 

The optical sensor can be used for scanning in any 
position, regardless of whether the emitter-detector axis 
is at right-angles to the scanning direction. Tests have 
shown that the device sensitivity is independent of 
direction. If a white spot on a black background (or vice- 
-versa) is to be detected without loss of sensitivity, this 
should have a minimum area of 5x5 mm. From this we 
can conclude that a pattern bar must not be larger than 
5mm. 

Thus the resolution capability of the SFH 900 seems to 
be limited to bar widths of 1 to 2mm minimum. in fact, 
however, considerably higher resolutions can be ob- 
tained when gratings are used. An example is given 
below. 


Temperature dependence 

The temperature dependence of the output signal is 
shown in Fig.9. This fortunately very small dependence 
results from the combination of the temperature depen- 
dent diode emission (approx. —0.55%/K) with the tem- 
perature dependent current gain of the phototransistor 
(approx. +0.9%/K). As these two parameters partly 
compensate for each other the temperature dependence 
of the output signal is fairly small. 

There is a spread of characteristics in the different 
devices but they remain within the specified tolerance 
range, allowing for ageing, with a probability of at least 
95%. 


Applications 


Speed control for dc motors 

A simple speed regulator circuit for small dc motors can 
be designed using the TCA 955 device. Fig.10 is an 
example. The teeth of a toothed wheel on the motor shaft 
serve as reflectors (40 teeth on a wheel of approx. 60 mm 
diameter). Pulses from the optical sensor are converted 
by the TCA 955 into a dc voltage proportional to speed. 
The pulse signal is first amplified, then frequency dou- 
bled, then fed to a monostable which produces a square 
wave with a constant pulse duration determined by the 
R, C, product. The mean value of this pulse train is 
determined by capacitor C2 and an 8.7 kQ internal 
resistor. 

The voltage present at C2, still with a slight triangular 
modulation, is compared with an internal set value. The 
difference is amplified and determines the duty cycle in 
the subsequent mark-to-space ratio converter. The 
motor is connected to the operating voltage via a BD 675 
switching stage, which runs to the rhythm of the duty 
cycle. A larger mark-to-space ratio causes the speed to 
increase. The desired frequency can be set by P1 over a 
wide range. 


Speed control for ac motors 

This is mainly intended for use in the consumer field, in 
such things as kitchen appliances and drilling machines. 
It is important that the speed indicator should have a very 
low current consumption as it is supplied from a simple 
line rectifier circuit using a series resistor. The specimen 
circuit in Fig.11 has an emitter diode current of only 








Fig.9 Relative collector current as a function of 
temperature 
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2 mA. Signal processing and triac triggering are done by 
the new TLB 3101 phase control IC. Total current needed 
for control is around 7 mA, including the SFH 900. 
Pulses from the optical sensor are first amplified, then 
converted by a monostable to constant pulse width and 
finally filtered to give a mean value. By comparison with a 
sawtooth voltage the gate trigger time for the triac is 
fixed. A soft start is given by transistor T1. 

The range of speed regulation is 5000 to 15000 rpm. The 
reflector is a disc mounted on the motor shaft, and at its 
periphery this disc has, as an example, 5 pairs of black 
and white segments. 


Shaft encoder with direction sensing 

This example shows how gratings can be used to give a 
considerable increase in resolution. A transparent disc of 
about 130 mm diameter has an array of 200 opaque bars 
at its periphery (Fig. 12a). The bar width is thus about 
1mm. A second grating with reflecting white bars is 
placed under the disc. If the disc pattern and the grating 
beneath are set gap to gap, the detector »sees« 100% 
black. If the bars of the two gratings are on top of each 
other the image appears as 50% white. So, when the disc 
is rotating the useful amplitude is therefore about 50% of 
the full black-to-white excursion. 

The grating pattern is constructed so that one half is 
displaced by 90° of a grid period with respect to the other 
half. If a reflex optical sensor is assigned to each half, on 
rotation of the disc the output signals will be roughly 
sinusoidal and displaced by 90° from each other. This 
means that patterns of half bar width can be successfully 
resolved. 

In further processing both sinewave voltages are con- 
verted into square waveforms, also phase-shifted by 90° 
(Fig. 13). 
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Fig.10 Speed regulator using SFH 900 reflex optical sensor and TCA 955 integrated speed control 
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The rising edge of on square-wave (signal 1) is used for 
counting. It triggers a monoflop which generates a 
pulse of short duration relative to the square-wave 
period. The other, 90° shifted, square-wave controls the 
direction of the counter (Low = forward, High = back- 
ward). 

According to the direction command, the conditions in 
Fig. 13 come into effect. The active clock edge coincides 
with either the low level or the high level of signal 
2. Counting therefore takes place in accordance with 
forward or backward rotation of the shaft. Fig. 14 gives 
the detailed circuit diagram of the shaft encoder. 

The counter used has a range of two decades and gives 
the BCD separately for each digit. 

A 7-segment decoder-driver follows this foreach of the 
two LED displays. The number of digits can be increased 
by cascading several stages. 

For the purposes of explanation any bar in the pattern 
can be considered as the starting point and the counter 
reset to zero using the reset key. If now the disc is turned 
at any speed in either direction with respect to the 
stationary mark, the counter indicates the bar number 
difference with respect to the starting point. As only dc 
voltage coupling is used the rotational speed may have 
any arbitrary minimum value. 


Fig.12 Example of a patterned disc (a) and its counting 
grid (b) 





Fig. 13 Waveforms showing the operation of a shaft 
encoder with direction sensing 
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Fig.14  SFH 900: circuit for shaft encoder with direction sensing 
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SIEMENS 


The DLO 4135/DLG 4137 


5 x7 Dot Matrix Intelligent Display® 


Appnote 28 


by Dave Takagishi 


This application note is intended to serve as a design 
and application guide for users of the DLO 4135 and 
DLG 4137 Siemens Opto Intelligent Displays. The 
information presented covers device electrical descrip- 
tion, operation, general! circuit design considerations, 
and interfacing to microprocessors. 


Electrical Description 


The DLO 4135/DLG 4137 Intelligent Alphanumeric 5 x 7 
Dot Matrix Display contains memory, character 
generator, multiplexing circuits, and drivers built into 
a single package. 


Figure 1 is a block diagram of DLO 4135/DLG 4137. , 
The unit consists of 35 LED die arranged in a 5x7 pat- 
tern and a single CMOS integrated circuit chip. The 
IC chip contains the column drivers, row drivers, 96 
character generator ROM, memory, multiplex and 
blanking circuitry. 






MEMORY 
CHARACTER 




















MULTIPLEX COLUMN 
eee DRIVER 


BLO BLi LT 


DLO 4135/DLG-4137 BLOCK DIAGRAM 
FIGURE 1 
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Package 


The 35 dots form a 0.30 x 0.43 inch overall character size 
in a .500 x 1.00 inch dual-in-line package. The +50 de- 
gree wide viewing angle complements the display and is 


the ideal display for industrial control applications. 


Display construction is a filled reflector type with the 
integrated circuit in the back and then filled with IC- 
grade epoxy. This results in a very rugged part which is 
quite impervious to moisture, shock, and vibration. 
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Pin Description 


Vcc Positive Supply +5 volts 

GND Ground 

DO-D6 Data Lines 

aoe see figure 3 for character set 
CE Chip Enable (active low) 


This determines which device in an 
array will accept data 
WR Write (active low) 
Data and chip enable must be 
present and stable before and after 
the write pulse (see data sheet for 
timing) 
BLO,BL1 Blanking Control Input (active low) 
Used to control the level of display 
eee brightness 
LT Lamp Test (active low) 
Causes all dots to light at % bright- 
ness 


CHARACTER SET 


{DO faeses HTtTH a HI. 
tCyHEH {tp eta} 
[D2 | L[tefetHi]H{alH] 
Ft LJtie E15 
ofij2{[3f4a[s{fe[7 
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Character Set 
FIGURE 3 


Operation 


In adot matrix display system, it is advantageous to 
use a multiplexed approach with 12 drivers (5 digit + 
7 segments) rather than 35 segment drivers. This 
obviously reduces the number of drivers and inter- 
connections required. A multiplexed system must 
be a synchronous system, or the digits or elements may 
have different on (lit) times and therefore varying 
prigniness. 


The DLO 4135/DLG 4137 is an internally multiplexed 
display, but the data entry is asynchronous. Loading 
data is similar to writing into a RAM. Present the data, 
select the chip, and give a write signal. For a multi-digit 
system, each digit has its own unique address location 
and will display its contents until replaced by another code. 


The waveforms of Figure 4 shows the relationship 
of the signals required to generate a write cycle. 
Check the data sheet for minimum values required for 
each signal. 


Timing Characteristics 
FIGURE 4 


Display Blanking and Dimming 


The DLO 4135/DLG 4137 Intelligent Display has the 
capability of three levels of brightness pilus blank. Fi- 
gure 5 shows the combination of BL@ and BL1 for the 
different levels of brightness. The BLY and BL1 inputs 
are independent of write and chip enable and does not 
affect the contents of the internal memory. A flashing 
display can be achieved by pulsing the blanking pins ata 
1-2 hertz rate. Either BL@ or BL1 should be held high to 
light up the display. 


Brightness Level 


Blank 

Y% brightness 
% brightness 
full brightness 





Dimming and Blanking Control 
FIGURE 5 


Lamp Test 


The lamp test when activated causes all dots on the 
display to be illuminated at half brightness. It does 
not destroy any previously stored characters. The 
lamp test function is independent of chip enable, 
write, and the settings of the blanking inputs. 

This convenient test gives a visual indication that al! 
dots are functioning properly. The lamp test can be used 
as acursor or pointer in a line of displays because it does 
not affect the display memory. 
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General Design Considerations 


When using the DLO 4135/OLG 4137 on a separate 
display board having more than 6 inches of cable length, 
it may be necessary to buffer all of the input lines. A non- 
inverting 74365 hex buffer can be used. The object is to 
prevent current transient into the DLO 4135/DLG 4137 
protection diodes. The buffers should be located on the 
display board and as close to the displays as possible. 


Because of high switching currents caused by the multi- 
plexing, local power supply by-pass capacitors are also 
needed in many cases. These should be 10 volt, tantalum type 
having 5 - 10 uf capacitance. The capacitors may only be 
required every 6-7 displays depending on the line regulation 
and other noise generators. 


!{f small wire cables are used, it is good engineering 
practice to calculate the wire resistance of the ground 
and the +5 volt wires. More than 0.2 volt drop (at 100ma 
per digit) should be avoided, since this loss is in addition 
to any inaccuracies or load regulation of the power 
supply. 


The 5 volt power supply for the DLO 4135/DLG 4137 
should be the same one supplying the Vcc to all logic 
devices. If a separate power supply must be used, then 
local buffers should be used on all the inputs. These 
buffers should be powered from the display power 
supply. This precaution is to avoid line transients or any 
logic signals to be higher than Vcc during power up. 


interfacing 


For an eight digit display using the DLO 4135/DLG 4137 
interfacing to a single chip microprocessor, such as the 
8748, is easy and straight forward. One approach may be 
to dedicate one port for the seven data signals and 
another 8-bit port for the write signals. The schematic is 
shown in Figure 6. 


Subroutine to Load an 8-Digit Display 
using the DLO 4135/DLG 4137 


; DATAIN RAM 10H-17H (MSD-LSD) 

INIT: ORL P1,#0FFH ; PORT 1 ALL HIGH (WRITE) 

ORL P2,#00H ; PORT 2 ALL LOW (DATA) 

MOV R1,#OFH ; RAM ADDRESS — 1 

MOV R2,#0FEH ; WRITE PULSE 

MOV R3,#08H ; COUNTER 
START: INC R1 ; INCREMENT RAM POINTER 
DATA: MOV A,@R1 ; FETCH DATA FROM RAM 


OUTL P2,A ; LOAD PORT 2 
MOV A,R2 ; RECALL WRITE 
RR A ; SHIFT A TO NEXT WRITE 
MOV R2,A ; SAVE WRITE 
WRITE: OUTL P1,A ; SEND WRITE PULSE 
MOV A,#OFFH  ; WAIT 
OUTL P1,A ; RESET WRITE PULSE 
DJNZ R3,START ; LOAD COMPLETE? 
RET ; RETURN TO MAIN PROGRAM 
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1/O or Memory Mapped System 


For a memory mapped system using a processor 
such as the 8080 or 8085, the interfacing is also 
straight-forward. Each display is treated as a 
memory location with its own address, like another 
1/0 or RAM location. See figure 7. 


Routine for an 8-Digit Display using the 
DLO 4135/DLG 4137 and 8085 or 8080 Microprocessor 


; DATA TO BE DISPLAYED |S IN 
; AOQ(LSD) THRU A7 (MSD). 


: DISPLAY ADDRESS COOx 
: LSD 1S RIGHT MOST DIGIT 


‘DOES NOT SAVE REG A,B.H,L,D,E 
: DATA ADDRESS LOCATION 


DISPLAY ADDRESS LOCATION 
: DISPLAY LENGTH 


DADD EQU OA000H 
OPAD EQU OCO000H 
LEN EQU 08H 


ORG 100H 


: LOAD DATA ADDRESS 
: LOAD DISPLAY ADDRESS 


DISP: LXI H,DADD 
LXI D,DPAD 


MVI B,LEN ; LOAD DISPLAY LENGTH 
DISP1: MOV A.M ~— ; GET DATA 
XCHG > XCHGH/L & D/E 
MOV M.A ; LOAD DISPLAY FROM REG A 
XCHG ; RESTORE H/L & D/E 
INX D > INCREMENT DISPLAY ADDRESS 
INX H ; INCREMENT DATA ADDRESS 
DCR B ; DECREMENT LENGTH COUNTER 
JNZ DISP1 ; END OF DISPLAY? 
RET ; RETURN TO MAIN PROGRAM 
Conclusion 


Note that although other manufacturer’s products are 
used in the examples, this application note does not 
imply specific endorsement, or warranty of other manu- 
facturer’s products by Siemens. The interface schemes 
shown demonstrate the simplicity of using the 
DLO 4135/DLG 4137 Dot Matrix Intelligent Display. 
Slight timing differences may be encountered for var- 
ious microprocessors, but can be resolved using similar 
methods as those used when using interfacing micro- 
processors with various RAMs. The techniques used in 
the examples were shown for their generality. The user 
will undoubtedly invent other schemes to optimize his 
particular system to its requirements. 
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DLO 4135/DLG 4137 with 8748 
FIGURE 6 
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Block Diagram for 8-Digit 
DLO 4135/DLG 4137 Dot Matrix Display 
FIGURE 7 
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SIEMENS 


Serial Intelligent Display 


Appnote 29 


by Dave Takagishi 


This application note describes a method of obtaining a 
serial input display with a selected number of digits 
using an 8051/8031 microprocessor and DL 2416 Intel- 
ligent Displays. The very popular DL 2416 has been 
selected as the example for this Application Note; 
however, the information contained herein can also be 
applied to other Intelligent Displays. (Refer to Intelligent 
Display Product Guide) 


Introduction 


A parallel bus configuration is frequently used to 
transfer data to a microprocessor when it is used ona 
single card system. However, if the system is not 
physically small in number of chips or has multiple 
cards, data handling becomes cumbersome and costly. 
For long distances, serial communications over a two 
(2) or four (4) wire link is desirable and is economically 
attractive. However, the trade-off between cost and 
speed has to be considered by the designer. 


Description 


The DL 2416 ‘Intelligent Display’ is a .160” four (4) 
character, 17 segment, LED display module with “On- 
Board” memory, character generator, multiplexer and 
display drivers integrated into a custom integrated 
circuit. This eliminates the necessity to design external 
circuitry normally required to drive a multiplexed 
display. Using these important attributes of the Intel- 
ligent Display, the designer now only has to provide for 
interfacing, which is a seven-bit ASCII parallel code, a 
two-bit address, and a write signal. The procedure for 
writing these commands is similar to those used for an 
external Random Access Memory. 


The serial/parallel and parallei/serial conversion is 
normally accomplished by using a UART (Universal 
Asynchronous Receiver/Transmitter) or a USART 
(Universal Synchronous/Asynchronous Receiver/Trans- 
mitter). The 8031 is a very attractive mircrocontroller to 
use in this application because it has anintegral UART. 
This integral UART provides the designer with the 
means for controlling the conversion of serial into 
parallel information or vice-versa. The 8031 has more 
RAM than the popular 8048, but the operation and 
instruction sets are very similar. Refer to the 8031 data 
sheet for a complete description of the product. 


11-79 


Circuit Description 


The block diagrams of the 8031 (Fig. 1) andthe DL 2416 
(Fig. 2) show the internal structure of these devices. By 
combining the DL 2416, an easy to use peripheral 
device ina parallel system, and the 8031 results inalow 
cost, simple serial display system. A 32-digit system can 
be built using an 8031 microprocessor, an 8212 or 
equivalent latch, a 2716 EPROM, and a 75189 IC for 
interfacing to 20mA or RS232 input lines. Buffers were 
added to minimize the long cable noise spikes and 
interface loading on the bus. See Figure 3 for system 
schematic. 


Software Considerations 


This system, as described, is set up to receive data only 
at 100 baud rate. Additional software is required for 
transmit routine. For a given data rate and (data format 
is start bit, 9-data bits and a stop bit) three (3) sections 
of software and possibly a special crystal oscillator 
frequency may be required for a given transmit rate. On 
power-up or reset, the serial port and timer control 
words must be initialized. 


Special contro! functions have been included in this 
program as follows: 


Power Up 
Return 
Backspace 
Line Feed 


See Figure 5 for the actual program listing. 
Conclusion 


This Application Note has introduced the reader to the 
ease of interfacing the DL 2416 to any microprocessor. 
By combining the DL 2416 and the 8031, difficulties 
usually associated with serial conversion using software 
and its attendant timing problems can be easily 
overcome. 


SIEMENS OPTOELECTRONIC DIVISION does not 
endorse or guarantee other manufacturer's products 
used in this Application Note. 


FIGURE 1 8031 BLOCK DIAGRAM 
FIGURE 2 DL 2416 BLOCK DIAGRAM 
FIGURE 3 SYSTEM SCHEMATIC 
FIGURE 4 FLOW CHART 

FIGURE 5 PROGRAM LISTING 
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FIGURE 1 — 8031 BLOCK DIAGRAM Reprinted By Permission Of Intel Corp. 
Copyright 1982 


P3.0-P3.7 















SEGMENT) 
DRIVERS 






DISPLAY 


EEL 


as WP a 


I envers 


INPUT CONTROL 


> 
oO 





gaaa agedads = 


CLROED 


CE2 (4 


cei O-+} 


FIGURE 2 — DL.2416 INTERNAL BLOCK DIAGRAM 
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FIGURE 4 — SERIAL IDA FLOW CHART 
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FIGURE 5 — PROGRAM LISTING 


0000 
0003 
000B 
0013 
001B 


0023 


0040 
0043 
0046 
0049 
004C 


O04E 
0050 
0051 

0053 
0054 
0055 
0057 


0059 
005B 
O05E 
0060 
0061 
0062 
0063 
0064 


0066 
0069 
006B 


006D 
OO06E 
0070 
0072 
0073 
0075 
0077 
0078 
007A 
007C 
007D 
007F 
0081 
0082 


0085 
0086 
0087 
0088 
0089 
008B 
008D 
OO08F 


END 


020040 
32 
32 
32 
32 


32 


75A800 
758922 
758D72 
759870 
D28E 


7920 
E4 
7B20 
F7 

09 
DBFC 
7820 


7B20 
900000 
793F 
E7 

FO 

19 

AS 
DBFA 


3098FD 
C298 
E599 


FC 
2460 
4013 
Ec 
2473 
40D7 
EC 
2476 
40D2 
EC 
2478 
50E5 
18 
020066 


EC 

F6 

08 

E8 
2400 
5002 
7820 
020059 


INET: 


CLRAM: 


CLR1: 


DISPRM: 


DISP1: 


SERIN: 


CNTLWD: 


LDATA: 


LDATI1: 


ORG 
LUMP 
ORG 
RTI 
ORG 
RTI 
ORG 
RTI 
ORG 
RTI 
ORG 
RTI 


ORG 
MOV 
MOV 
MOV 
MOV 
SETB 


MOV 
CLR 
MOV 
MOV 
INC 
DJNZ 
MOV 


MOV 
MOV 
MOV 
MOV 
MOVX 
DEC 
INC 
DJNZ 


JNB 
CLR 
MOV 


MOV 
ADD 
Jc 
MOV 
ADD 
Jc 
MOV 
ADD 
Jc 
MOV 
ADD 
JNC 
DEC 
AJMP 


MOV 
MOV 
INC 
MOV 
ADD 
JNC 
MOV 
AJMP 


ALL MNEMONICS COPYRIGHT INTEL CORP., 1982 


0000H 
INIT 
0003H 


000BH 
0013H 
001BH 


0023H 


0040H 
1E,#00H 
TMOD,#22H 
TH1,#72H 
SCON,#70H 
#8EH 


R1,#RAM 
A 


R3,4CNTR 
@R1,A 

R1 
R3,CLR1 
RO,#RAM 


R3,#CNTR 
DPTR,#DSPTR 
R1,#RAM 
A.@R1 
@DPTR,A 

Rt 

DPTR 
R3,DISP1 


RI,SERIN 
Ri 
A,SBUF 


R4A 
A,#060H 
LDATA 
A,R4 
A,#073H 
CLRAM 
A,R4 
A,#076H 
CLRAM 
A,R4 
A,#078H 
SERIN 
RO 
SERIN 


A,R4 
@R0,A 
RO 

A,RO 
A,#0COH 
LDAT1 
RO,#RAM 
DISPRM 


;SERIAL IDA USING 8031 UP 
“AND IDA2416-32 
:EXTERNAL INTERRUPT 0 
;TIMER 0 OVERFLOW 
‘EXTERNAL INTERRUPT 1 
“TIMER 1 OVERFLOW 
;SERIAL 1/0 INTERRUPT 
;SETUP SERIAL PORT 

‘9 BIT UART MODE 3 

:SET TIMER 

ENABLE INTERRUPTS 
;TIMER 0 & 1 AUTO RELOAD 
;RELOAD FOR 110 

;MODE 3 RCV 

;TIMER 1 ON 

;RAM INITIAL ADDRESS 
;LOAD # OF DIGITS 

;LOAD RAM 

;SET RAM INPUT PNTR TO INITIAL 
:R3=COUNTER 
;DPTR=DISPLAY POINTER 
:R1=RAM DISPLAY POINTER+LENGTH 


;FETCH DATA FROM RAM 
;LOAD DISPLAY 


;WAIT UNTIL AN INPUT 


;CHECK FOR CONTROL WORDS 
iSAVEA 

;JUMP IF DATA 

;CR 


;LF 


;OTHER CONTROL 
;BS 


;LOAD RAM 
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SIEMENS 


Blue-Light Emitting Silicon-Carbide 
Diodes — Materials, Technology, 


Characteristics 
Appnote 31 


by Dr. Claus Weyrich 
Siemens Research Laboratories 
Munich, West Germany 


Introduction 


Light-emitting diodes (LEDs) are widely used in the field 
of electronics as indicator lamps and seven-segment 
displays because of their excellent characteristics such 
as high mechanical stability, low operating voltage, com- 
patibility with semiconductor drive circuits, low operating 
temperature and long service life. LEDs are now mass- 
produced in the colors red, super-red, yellow and green. 
The semiconductor materials that are used are Il!l-V com- 
pounds such as gallium arsenide phosphide (GaAs,_,P,), 
gallium phosphide (GaP) and, recently, also gallium 
aluminum arsenide (Ga,.,A1,As). An extension of the 
color of LEDs into the blue region of the spectrum has 
been wished by many users. The materials that are suit- 
able for blue-light diodes are discussed here, followed by 
a survey of the technology and characteristics of blue-light 
diodes based on silicon carbide (SiC), the material that 
is preferred for this application by the Siemens company. 


Semiconductor materials for blue-light 
emitting diodes 


For emission in the blue region of the spectrum GaAs,.,P, 
or GaP is out of the question because the band gap is too 
small, limiting the wavelength of the emitted radiation 
towards the lower end. But there are other semiconduct- 
ing compounds such as gallium nitride (GaN), zinc sul- 
fide (ZnS), zinc selenide (ZnSe) and silicon carbide 
(SiC). GaN was investigated quite intensively for the pur- 
pose of creating blue-light LEDs at the beginning of the 
70s. With but one exception however, industrial research 
into this semiconductor material was then discontinued. 
The major drawback is the fact that GaN cannot be p- 
doped with sufficiently low resistance. Thus the light in 
this semiconductor is not produced by the radiative re- 
combination of injected charge carriers at the pn junction 
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as with the other IIl-V materials, but by highly accelerated 
electrons that are generated in the very high-resistance 
i layer of a metal-i-GaN-n-GaN layer by collision-ioniza- 
tion processes and thus lead to the emission of light. The 
efficiency of this mechanism, which results in higher 
operating. voltages of the device, decreases with increas- 
ing current density (and thus luminous intensity of the 
diode). The situation is similar in the case of blue-light 
diodes using ZnS and ZnSe materials, in which likewise 
no low-resistance pn junction can be produced. The 
result of this is that with ail the materials mentioned, 
despite the direct band-gap structure that is favorable for 
the generation of light and which leads to very efficient 
photoluminescence or cathodoluminescence for in- 
stance, the efficiency of the internal conversion of electri- 
cal energy into light is lower in comparison. 

SiC is the only material that allows reproducible p and n 
doping and possesses a suitable band gap for the emis- 
sion of light in the blue region of the spectrum. The ad- 
vantage of a device that can easily be controlled in all its 
physica! characteristics more than makes up for the fact 
that SiC has an indirect band-gap structure, which is less 
favorable for generating light. 

Groundwork on SiC blue-emitting LEDs has been per- 
formed in Great Britain, the USSR, Japan and in the Feder- 
al Republic of Germany at Hannover Technical University. 
Proceeding from the work done in Hannover, the devel- 
opment of SiC blue-emitting LEDs was pursued in the 
Siemens research laboratories and diodes were created 
with the highest efficiencies known to date. Siemens is 
one of the first semiconductor manufacturers to have 
successfully produced such diodes in the laboratory. 


Technology and design 
of SiC LEDs 


An essential feature of SiC is its appearance in several 
modifications with different band gaps. For the produc- 
tion of blue-light LEDs the hexagonal modification 6H 
(SiC) is the most favorable. As with all known LEDs, 
with SiC LEDs too the active light zone consists of 
epitaxial, monocrystalline material deposited on a p- 
type substrate crystal. The layer is grown from an Si melt 
saturated with carbon (liquid-phase epitaxy) at tempera- 
tures between 1600 and 1700 °C, the p-type layer being 
doped with aluminum and the n-type layer additionally 
with nitrogen. The contacting and the diode structure are 
produced using the technologies already familiar with 
LEDs. The structure of an SiC lamp is shown in fig. 1. 


Figure 1 
Schematic of an SiC LED (dia. 5 mm) 
Section: SiC chip with epitaxial layers (epi) 


n SiC epi 
p SIC epi 
p SiC substrate 





In additon to the, compared to other semiconductor 
materials, high process temperatures, the major 
problem in SiC LED technology is the lack of large-area 
substrate crystals — an absolute necessity where low 
manufacturing costs are concerned. Up to now it has 
been necessary to make do by preparing small crystal 
wafers of the appropriate modification from the kind of 
crystal clusters that appear as a by-product in the large- 
scale industrial synthesis of SiC for producing grinding 
powder, but their diameter is no more than 10 to 14 mm. 
The big disadvantage of this is that the yield of suitable 
substrate crystals is only very small. At Siemens a sub- 
stantial step towards a solution has now been taken. By 
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means of a newly devised process, involving sublima- 
tion followed by condensation, monocrystals with a dia- 
meter of 15 mm and a length of 25 mm — that makes 
about 30 substrate wafers — were produced on a nucleus. 
This technology is, admittedly, considerably more elabo- 
rate than the technology of IIl-V semiconductors, so one 
cannot expect the price of blue-emitting diodes from SiC 
to fall to the level of more common LEDs; on the other 
hand though, an appreciable step towards mass produc- 
tion has thus been taken. 


Characteristics 
of SiC LEDs 


The emission spectrum of SiC LEDs and the depen- 
dence ofthe light current on diode current are illustrated 
in figs 2 and 3 in comparison with other LEDs. Fig. 4 
shows the color locations of different LEDs on a standard 
color diagram. Whereas the red-, yellow- and green-emitt- 
ing diodes lie practically on the spectrum locus, the blue- 
emitting SiC diodes exhibit two peculiarities. Their color 
location is not on the spectrum locus, and the dominant 
wavelength experienced by the observer shifts slightly 
with increasing diode current towards shorter wavelengths. 
Associated with this is a decrease in the rise and decay 





Figure 2 

Photopic luminosity (normal vision) V, and the emission 
spectra of different light-emitting diodes based on 
GaAs,.,P,, GaP, Ga,.,Al,As and SiC in the visible spectral 
range 
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time of the luminescence from typically 0.9 us 
(90-10%) at 5 mA to typically 0.5 ws at 50 mA. Fora 
diode current of 20 mA the diodes have a luminous in- 
tensity of typically 4 mcd, the luminous efficiency being 
approx. 10-2 Im/W. A typical current/voltage character- 
istic is shown in fig. 5. 


Figure 4 
Color location of SiC LEDs (dotted) compared to other LEDs 


Applications and prospects 


The possible applications for SiC LEDs are all those in 
which small light emitters are required that are capable 
of emitting in the blue spectral range and are suitable for 
fast modulation (up to 500 kHz), in the scientific and 
technical field as a calibration light source for photomul- 
tipliers for example, in TV-camera engineering and pho- 
tography, and as a radiation source in spectroscopy, bio- 
physics and medicine. 

It will no doubt be possible to make this technology 
cheaper through continuing development of the indi- 
vidual process steps that are involved. It should be em- 
phasized once more, however, that the fundamental 
problems of SiC technology are such that the prices of 
conventional LEDs are not likely to be approached. This 
does not only apply to SiC, incidentally, but also to the 
other materials being considered for blue-light emitting 1+ GaP:x GaP:Zn,0 and 
diodes. 2 GaP:N GaAsoasPo,65:N 
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Figure 3 

Light current/diode current characteristics ® (|) of different 
LEDs 

(VPE = vapor-phase epitaxy, LPE = liquid-phase epitaxy) 
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SIEMENS 
Light Activated Switches 
Appnote 33 


1. Miniature Light Barrier for a Shaft Position 
Encoder or a Revolution Counter 


Miniature light barriers are required for shaft position 
encoders, since light transmitter and receiver are closely 
facing each other by a distance of a few millimeters. For this 
application a practical combination is achieved by using the 
light emitting diode LD261 and the phototransistor BPX81. 
Both components have the same epoxy case with an edge 
length of 2.2 mm. The LED operates in the infrared range at 
about 950 nm, since the efficiency is essentially higher than 
that of the visible radiation. The circuit described in the 
following converts interruptions of a light beam into electrical 
pulses for counting. 


The construction of a shaft position encoder is shown in 

Fig. 1.1. The distance between the transmitting and the 
receiving components is about 3 to 5 mm. Both are inserted 
in a hole with a diameter of 3 mm, whereby the opening is 
diminished to 1.4 mm at its front ends. A plastic disc 
carrying a line pattern at its circumference as shown in 

Fig. 1.2 is rotating between transmitter and receiver. A 
pervious section follows a non-pervious one and the angle 
position of the disc is determined by counting the quantity 
of sections having passed. 


Fig. 1.1 


grid board 


adjustable 
| 


rotatable 






recetver 
BPX 81 


Fig. 1.2 
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Assuming that the rotating disc with a diameter of about 

50 mm has a pattern of 600 lines, the distance between two 
lines is about 0.25 mm. To increase the light-to-dark ratio at 
the receivers side a plate with the same grid structure is 
mounted in front of the transmitter-hole as shown in Fig. 1.3. 
If the position of the grid on the rotating disc coincides with 
the one of the plate, the phototransistor receives a maximum 
of light. If both grid patterns are displaced with half the 
distance of two lines, the received light becomes a mini- 
mum. As the transmitter is rotatable and adjustable in its 
position an efficiency maximum can be achieved. 


Fig. 1.3 


The circuit is shown in Fig. 1.4. The emitting diode LD261 is 
operated at a current of about 20 mA. 


Fig. 1.4 
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Technical Data 


Supply voltage V, 5V 
Supply current (total) /, 35 mA 
Wave-length of the transmitted light 950 nm 
Maximum counting frequency 40 kHz 
Duration of the output pulses 10 ps 
Amplitude of the output pulses 4V 


The collector current of the potentiometer varies between 
about 3uA (minimum) and about 12~A (maximum) when the 
disc is rotating. Since the minimum value is to be kept con- 


stant, strong ambient light influences have to be eliminated. s., 
The current variation is sufficient to safely trigger the op 23 
amp TAA 861, which serves as a Schmitt-trigger. The fol- =< 





lowing NAND-gates (FLH101) operating as monostable 
multivibrator produce a definite square pulse with a duration 
of about 10 us, for each line passing the light barrier. The 
-circuit operates up to a frequency of 40 kHz, which corre- 
sponds to about 4000 rp.m. of the disc. 


2. Light Barrier using TCA105 


The light barrier shown in Fig. 2.1 consists of the GaAs light- 
emitting diode LD261, the phototransistor BPX81 and the in- 
tegrated threshold switch TCA105. The LED is operated at a 
constant current to meet the total range of the power supply 
voltage being between 4.5 V and 27 V. The IC itself is speci- 
fied for a wider range. The constant current source is realized 
by the transistor T;, the diodes D, and Do as well as the 
two resistors Ry and Ro. By the two diodes an independent, 
nearly constant voltage is achieved at the base of 7;. The 
constant current of the transistor can be adjusted by the 
potentiometer Ro. 


Fig. 2.1. 
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Parameter changes of the components created by tempera- 
ture and aging effects are compensated for if the photo- 
current of the phototransistor is chosen four times higher 
than the required input threshold current of the TCA108, i.e. 
about 200 »A. The output signal is available at the two anti- 
valent outputs of the IC (pins 4 and 5). 


Adjustment 


The light barrier is adjusted by setting the LED-current. If 
the IC is operated in the test circuit as shown in Fig. 2.2, the 
current of the LED has to be set in such a way that a 
voltage of 400 mV is available between pins 1 and 2 of the 
TCAI05. 





Fig. 2.2 
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Technical Data 


Supply voltage 45to27V 
Supply current 3.5 to 11.3 mA 
LED current 2 to8mA 
Supply current of the IC 3.3 mA 
Ambient temperature range —25 to +70°C. 


3. Optical Weight-Quantizer for Large Scales 


The optoelectronic circuit described in Fig. 3.1 facilitates the 
weight quantization of large scales, whereby a 3-stage LED- 
display indicates the difference of the adjustment. 


Fig. 3.1 
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The incandescent lamp Gi; illuminates the two photodiodes 
PD, and PDs. The first is covered by a slot diaphragm, 
which is moved up and down by the balance arm of the 
scale with a stroke of 4.5 mm, corresponding to the balance 
difference. A voltage, being proportional to the balance 
difference, drops across the resistor Ry and is supplied to 
the three op amps TCA335 operating as threshold switches. 
The reference voltages V1, V2 and V3 are produced by the 
photocurrent of the photodiode PD» and drop across the 
resistors Ro, R3 and R4. They are supplied to the non-inverted 
inputs of the TCA335. If the voltage across the resistor R, 
exceeds the reference value then the corresponding LED's 
LD,, LD> and LD3 are switched on. An inverse function can 
be achieved by interchanging inputs 2 and 3 of the op 
amps. Since both photodiodes are illuminated by the same 
incandescent lamp, brightness changes created by aging or 
supply voltage variations are ineffective. 


The common mode voltage, necessary for operating the op 
amps drops across the diodes D7, Ds and D3. 


4. Optically Code Reading Regardless of whether 
Different Kinds of Papers have Different 
Reflexion Coefficients 


When identifying stroke markings placed on different kinds of 
papers, the uncertainty exists that the code is erroneously 
read due to different reflexion coefficients. 


The circuit described in the following and shown in Fig. 4.1 
avoids this difficulty by means of an additional compensation 
track. The two phototransistors FT, and FT. being connected 
in series serve as a voltage divider, the center tap of which is 
joint to the inverted input of the amplifier OP. To each photo- 
transistor belongs an LED. 


Fig. 4.1 
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Both are connected in parallel, whereby the pair consisting of 
Le, and FT, serves for the compensation track and the one 
incorporating Les and FT» functions for the reading track. 


Fig. 5.1 


Therefore, the influence of a reflexion coefficient of the paper 
is eliminated and the reading result is determined only by the 
different reflexion of the strokes. 


Adjustment Procedure 


Firstly, the potentiometer P. is adjusted so that a level of 0.5 
x V, is measured at point A. During this procedure the 
phototransistors have to be completely covered. Then a 
paper of any kind without stroke markings is inserted into the 
readchannel and P, is adjusted in such a way that point A 
has a level of 0.5 x Vs. The threshold for the stroke markings 
is determined by the potentiometer P3. 


5. Light Barrier Indicating the Direction of 
Interruption 


It is generally important to know not only that a light barrier 
has been passed but also from which direction the passing 
occurred. These requirements can be met by using the 
window discriminator TCA965 with RS memory function. Two 
receiver diodes are necessary to indicate the passing direc- 
tion (see Fig. 5.1). 


The LED IRL400 operates as a transmitter diode. It is sup- 
plied with short current pulses of approx. 1A peak value and 
a repetition period of 30 ms. These pulses are generated by 
the programmable unijunction transistor BRY56. The emitted 
light pulses are received by the diodes BP104. They are 
connected to two transistors operating as emitter followers. 
The transistors are connected to a differential amplifier via a 
15 nF-capacitor each. The output signal of the TCA971 is 
supplied to pin 8 of the window discriminator. 
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Application 


Notes 





No signal is available from the differential amplifier if both 
receiver diodes are covered and when both receive light. If 
the diode A is not met by the light beam, the voltage Vg at pin 
8 is greater than that at pin 7. If the diode B is not met by the 
light beam, Vg is lower than Vg (see Fig. 5.2). 


Fig. 5.2 
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Curve | for passing direction 


Curve I! for passing direction 
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If the light barrier is passed from A to B, an L-level is available 
at pin 14 (curve |). But if it is passed from B to A, pin 14 
shows an H-level (curve II). 


The sensitivity of the curcuit is adjustable by potentiometer 
Pp. Potentiometer P, sets the dc level of the output symmet- 
rically to Vg and V7. The five transistors are combined in the 
transistor-array TCA971. 


Thus, a very good temperature behaviour of the differential 
amplifier is obtained. The reference voltage V9 at pin 10 of 
the TCA965 is also utilized by the constant-current source of 
the TCA971. 


Fig. 6.1 


Oscrllator 2 
{1 kHz) 


6. Infrared Reflex-Light Barrier with IRL400 
and TDA4050 


The transmitter of this circuit is an IR-LED, type IRL400, 
emitting a strongly focused light beam. TDA4050B is used as 
receiving preamplifier. When using a triplet mirror with an 
area of about 20 cm? as reflector, the maximum distance is at 
least 10 m. The allowed interfering light in lens axis is up to 
200 lux (incandescent lamp light). This corresponds to a 
white surface illuminated at 50 klx over the whole irradiation 
of the receiver. Emitter and receiver can be placed in the 
same housing. The circuit is particularly suited for decoding 
fast changing codes (e.g. running bar patterns) and as a 
light barrier. 


Contrary to IR remote controls, IR reflex-light barriers require 
only very narrow emitting and receiving characteristics. 
Because of the short reaction time required, a continuous 
emitter signal is also needed. Therefore, the pulse currents 
cannot be as high as with remote controls as this operation 
would exceed the admissible power dissipation. 


Transmitter 


A circuit consisting of 2 CMOS-NAND-gates (Fig. 6.1) 
generates a square-wave oscillation with a frequency of 
approx. 30 kHz. The pulse duty factor is fixed at 4:1. 
According to experience, a good efficiency is achieved 
herewith. To obtain the desired ratio between pulse duration 
and pulse space, the discharging resistor is partially by- 
passed by a diode. The 30 kHz-carrier is 1 kHz-modulated by 
a second pair of gates. When decoding running bar patterns, 
this modulation is not necessary as the object itself will be the 
source for the modulation. 


A Darlington stage with BC875 drives the transmitter diode 
with peak currents of 200 to 250 mA, resulting in a mean 
diode current of around 25 mA. Without modulation, the 
mean diode current would reach twice this value. 


Oscillator 1 
(30 kHz) 
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Receiver 


The IR signal received by the photodiode BP104 (Fig. 6.2) is 
amplified through a transistor stage by 20 dB. The gain is 
determined by the collector resistance of 4.7 kQ. as well as by 
the 1.8 kQ-input impedance of TDA4050B. The coupling 
capacitance of 22 nF and the RC circuit of the emitter reduce 
drastically low frequency-signals, especially the 50 and 100 
Hz-components mainly present in artificial light. 


The integrated circuit TDA4050B has a gain of about 60 dB 
between input and output. In order to limit the bandwidth, an 
active filter consisting of a double-T-section is connected 
between pin 4 and 5. Thus, the bandwidth is limited to 
approx. 10 kHz. 


The gain of the TDA4050B depends on the potential at the 
control input (pin 2). Normally only a capacitor, being 
charged to a level of 1 V without signal, is connected to this 
terminal. In the circuit, according to Fig. 6.2, a bias of 1.85 V 
is set via a voltage divider and the gain is reduced by 
approx. 20 dB therewith. This is necessary as otherwise, with 
the increased gain at the output, short-time peaks could 
result from the control action and would disturb the function. 
Notwithstanding the adjustment of the basic gain at pin 2, the 
automatic control is preserved, avoiding an overdrive of the 
receiver. Due to different charging and discharging resistors 
of the TDA4050B, downward control is very fast but upward 
control is relatively. slow. The controlling time-constant is 
determined by the capacitor connected to pin 2. 


When the input signal at the photodiode exceeds a signal 
current of 5 nApp, the output at pin 3 becomes negative. 


Fig. 6.2 
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Acoustic Indication and Evaluation 


Should the incoming signal be acoustically indicated, pin 3 
has to be connected to an evaluation circuit. It consists, for 
example, of a loudspeaker with a transistor BC309. Besides 
that, with this circuit the limit range can be easily defined as 
the tone becomes undefined when the maximum range is 
exceeded. 


Optics 


For the receiver, a collecting lens with a diameter of 15 mm 
and a focal length of 30 mm is used. Thus an effective 
receiver area 30 times larger than with photodiode BP104 is 
achieved. At the same time the angle of irradiation is 
restricted to + 3°. With an increase of the lens diameter the 
range increases proportionally. But an increase of the focal 
length at the same time will limit the angle of irradiation. 


For the transmitter, no additional optic is used, but the 
parasitic radiation remainder outside the cone becomes in- 
operative by means of a blackened tubus. 


Electrical Features 


The transmitter must be well shielded against the receiver so 
that the highly-sensitive receiver input cannot be disturbed. 
The electrical separation of the lines signals is sufficiently 
obtained by the filter circuits mentioned. 





Application 
Notes 





Technical Data 


a) Transmitter 


Supply current at V;=15.V 


unmodulated 60 mA 

with 1 kHz-modulation, duty cycle 0.5 34 mA 
Carrier frequency (Square wave oscillation) 30 kHz 
Duty cycle of carrier 0.25 
Carrier- pulse-peak radiant intensity 100 mW/sr 
Opt. wavelength 950 nm 
Cone of radiation (half-angle) 6° 

b) Receiver 

Supply current at Vv; =15 V 

without load (loudspeaker) 10 mA 

load (loudspeaker) only 18 mA 
Angle of irradiation with lens +3° 
Intermediate frequency 30 kHz 
Bandwidth (3 dB) 10 kHz 
Min. pulse-peak-radiant-power to diode BP 104 10 nW 
Max. modulation frequency 

at standard sensitivity 5 kHz © 

at reduced sensitivity 10 kHz 
Dynamic range 60 dB 
Max. interfering light (incandescent lamp 
light in lens axis) 200 Jux 

c) Total circuit 

Supply current at V5 =15 V max. 70 mA‘) 
Range with simple triplet mirrors as reflector 

Seize of reflector 20 cm? approx. 12m 

Seize of reflector 1000 cm? approx. 80 m 
Range with top-quality pentaprism as reflector 

seize of reflector 25 cm? approx. 20m 


') Without-modulation and load (loudspeaker) 


7. Current Control of LEDs as a Function of 
Ambient Light 


A brightness control of LEDs is required especially when the 
ambient light intensity varies within a wide range. Fig. 7.1 
shows a circuit for this application. It operates sufficiently 
even at a supply voltage of only 2.5 V. In complete darkness 
the LED is driven with a current of 100 ,A. If the intensity of 
the ambient light rises, the current, i.e., the brightness of the 
LED, increases accordingly. At daylight the LED is operated 


by an impressed current of § mA/100 lux. 


The ambient light intensity is sensored by the Silicon photo- 
diode BPW32. The signal is amplified through the Darling- 
ton operational amplifier TCA315. The sensitivity of the 
circuit is determined by the resistances of Ry and Ro. The 
LED current exceeds the one of the photodiode by a factor 
of 1000 with the exception of in darkness, where the LED- 
current is 100 wA, as described above. 


Fig. 7.1 
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The current referring to a complete darkness is adjusted by 
the potentiometer P;. The total supply current is 220 pA 
plus the LED-current (at V, = 2.5 V). 
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8. Temperature-Response Compensation of the 
LED IRL401 


Fig. 8.1 shows a circuit which is especially favored for com- 
pensating temperature effects of the LED IRL401. It is used 
in a light barrier operating with modulated light. The max. 
diode current is rated to 50 mA,, and the temperature 
range is +10° to +55°C. 


Fig. 8.1 
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distance between 
transmitter and receiver 
is approx. 100 mm 





The NTC-resistor K 164 has been connected to the base of 
the transistor BC238 and not directly to the LED as usually 
practiced. This measure reduces the self-heating of the 
thermistor. The contro! characteristic is adjustable by the 
two 1-kQ-potentiometers. To obtain a temperature drift of 
only 2.5% for the complete circuit in the mentioned tem- 
perature range, the resistance of the potentiometers should 
be set to a value of approx. 500 Q each. 


Fig. 9.1 


It should be mentioned for comparison purposes that the 
output voltage shifts about 20% when the circuit has no 
compensation. 


The photovoltaic cell BPY64P operates as a detector in con- 
junction with an amplifier circuit. For processing a square- 
wave voltage with a frequency of 6 kHz, it is recommended 
to drive the photovoltaic cell BPY64P in a short-circuit 
operation. This will advantageously be realized by using the 
operational amplifier TAA761A operating with an impressed 
input current. 


9. Reflection Light Barrier 


This circuit is applicable for realizing a reflection light barrier. 
If, however, there are no requirements for improved sensi- 
tivity and reduced immunity against undesired influence of 
ambient light, this circuit can be simplified. 


The circuit described in the following reacts within a range 
of 1 m, regardless as to whether the light is reflected from 
the human skin or from textiles. 


Transmitter 


The pulse generator of the transmitter circuit shown in 
Fig. 9.1 operates with a CMOS-gate, type HEF40111, and 
produces pulses with a duration of 10 us and a repetition 
frequency of 100 Hz. The peak current of 1.5 A required by 
the LED, type LD27, is supplied by the Darlington stage 
consisting of 7, and T>. The electrolytic capacitor C, 
operates as a buffer. The pulse duration is adjustable by 
potentiometer Ps and the repetition frequency is set by 
potentiometer P,. Under the assumption of a duty cycle 
1000:1, an average current of 1.7 mA is required for the 
complete transmitter circuit. 


1 HEF4011 refers to RCACD4011 





Nous 
10 ms: 


(2 100 Hz) 
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Application 
Notes 





Characteristics 

Supply voltage 6V : 

Supply current 1.7 mA atV, =6V 
Pulse interval 10 ms 

Pulse duration 10 us 

Half angle of the radiation cone 35° 


Receiver 


The broadband receiver circuit shown in Fig. 9.2 is appli- 
cable if the ambient light is less than 500 Ix. For realizing 
the infrared filter in front of the photodiode BPW34 a non- 
exposed but developed color film, type CT18 (Agfa) is 
used. The signal supplied from the BPW34 is amplified by 
the transistors 7, to 75 and is available at the output with an 
amplitude of 6 Vpp. The gain is about 20,000. The oper- 
ating point of 75 is adjusted by the potentiometer Po, setting 
a dc-level of 3 V to the base of 75. The output signal is 
symmetrized by potentiometer P; which determines the 
operating point of the transistor To. 


Fig. 9.2 





Characteristics 

Supply voltage 9V 

Supply current 5 mA atVs=9V 
Gain 20,000 

Output voltage 6 Vop 

Noise (without ambient light) approx. 0.5 V 
Operating range in conjunction 

with the above described transmitter, 

reflection from skin or textiles max. 1m 
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10. Optoelectronic Steel Tape Reader 


Under more adverse conditions steel tape is often used 
instead of normal punched tape for reading control data 
into numerically controlled machine tools. The circuit pro- 
posed here is based on a configuration with 12 bit parallel 
read-in. The LEDs associated with the 12 bit are connected 
in series and supplied through the resistor A; from the 24 V 
supply. Each bit is allocated a phototransistor BPX81 and 
operational amplifier TCA335A. The phototransistor is con- 
nected to the inverting input of its associated operational 
amplifier, so with incident light (hole in the tape) the voltage 
at pin 3 of the TCA335A drops. A positive pulse then 
appears at the output. 


Up to an ambient temperature of 40°C the LEDs require no 
additional cooling. Compared with tape readers employing 
light bulbs, the LED configuration is more- robust, requires 
less maintenance and its power consumption is a factor of 
10 lower. Reader errors cannot occur in practice because if 
a LED goes open circuit all 12 are without current and the 
fault is immediately apparent. 


Fig. 10.1 
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Remote Control 
Appnote 34 


1. Simple Infrared Remote Control with 
Low Current Consumption 


For remote-controlled switch operation only a very simple 
circuit is needed. The infrared signal consists of a 20 kHz 
burst with a duration of approx. 1 ms. To reduce the inter- 
ference by ambient light and flashes, an integrating circuit 
is connected to the receiver, which will only supply a trigger 
pulse after having been applied by a series of pulses. 


Transmitter 


A 20 kHz-oscillator consisting of two CMOS-NAND gates 
(Fig. 1.1) is used. As long as gate 2 has L-level, the oscil- 
lation is interrupted. After pressing key T, H-potential is 
applied to the input of gate 1 as well as to the output of 
gate 2 and the oscillator starts operating. After a certain 
time, determined by the time constant of the C,Ay-circuit, 
the voltage at the input of gate 1 drops below the minimum 
H-level threshold and thus the oscillation is interrupted. The 


Fig. 1.1 
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time constant of R;C,-circuit is dimensioned for a burst- 
length of 1 ms. The 1 nF-capacitor, connected to output of 
gate 1, suppresses pulse spikes during turn-on. 


Due to the oscillation at the output of G4, the Darlington 
transistor BC875 is periodically conductive. The transmitter 
diodes, type LD271 are operated at peak currents of up to 
1 A. The energy is supplied during 1 ms by the 470 pF- 
capacitor. Its voltage drops by a value of 1 V during the 
burst. 


Receiver 


The photodiode BP104 with integrated IR filter is used as a 
load with a resistance of 56 kQ (Fig. 1.2). At normal ambient 
light this resistance is low enough to generate no voltage 
drop. The next stage is an emitter follower with an input 
impedance of approx. 1 MQ. in conjunction with the second 
stage a gain of 100 is achieved. The dc operating point is 
controlled by means of an inverse feedback. By the next 
two stages, being also part of the inverse feedback circuit, 
the signal is further amplified by a factor of approx. 100. 


The input signal, amplified totally by a factor of 10,000 is 
supplied to an integrated rectifier circuit. At each pulse the 
10 nF-capacitor is charged by a certain voltage depending 
on the ratio of the capacitors (680 pF and 10 nF). As soon 
as the threshold of the transistor, being connected to the 
rectifying circuit is reached, a pulse with a positive switching 
edge is generated. It is steepened by means of four inverters. 
This edge triggers the following JK-flip-flop 4027 operating as 
a monoflop. At its output a defined pulse is available for 
triggering the following flip-flop 4027. In this case antivalent 
outputs are used to drive a red or a green LED. 
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Technical Data 


Transmitter 

Supply voltage 9V 

Pulse width (single pulse) approx. 1 ms 
Carrier frequency approx. 20 kHz 
Peak current approx. 1A 
Receiver 

Supply voltage 9V 

Supply current (without LED) 2mA 
Intermediate frequency approx. 20 kHz 
Gain approx. 80 dB 
Range 215m 


2. Power-Saving Infrared Transmission for 
One Channel 


With the transmitter-receiver combination described in the 
following it is possible to transmit simple instructions, eg. 
on-off, over a distance of about 20 m by using the light 
emitting diode LD271 and the receiving photodiode BPW34. 
Therefore this device is favored for remote control opera- 
tions of electrical equipment, e.g. dimmers, motors, switches, 
model railways or even installations carrying high tensions. 
Besides that, it can be advantageously used to realize light 
barriers, since the high carrier frequency guarantees a high 
interference immunity against continuous and low-frequency 
modulated light. If an optical system is used for the trans- 
mitter as well as for the receiver, much greater distances 
than the above mentioned can be covered. 


An extension to more than one channel is possible, but the 
current Consumption will increase by the number of 
channels. Thus this operating principle is also applicable for 
remote controlling of TV-receivers and of other devices 
demanding higher requirements. If the number of channels 
is n, 2-1 different instructions can be transmitted. 


Since the information is only transmitted for a short period, 
the average power dissipation is reduced by a factor of 500 
in comparison to the peak power. In the described applica- 
tion the repetition frequency is 10 Hz, ie. the.interval 
between two instructions is 100 ms. 


By the ambient light a noise voltage is generated in the 
photodiode BPW34. Therefore, the input circuit of the 
receiver operates with a narrow-band-filter, keeping the noise 
influence low. Each instruction consists of a pulse train with 
constant pulse interval (e.g. 50 kHz). The number of pulses 
per train required for processing a statement depends on 
the amplifier. Therefore, it has to be considered that a 
narrow-band amplifier has a transient response which is not 
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to be negligible. For instance, a resonant circuit with a deter- 
mined quality factor Q needs pulses in a quantity of (Q/3) in 
order to reach 50% of the maximum resonant amplitude. 
Assuming a carrier frequency of 50 kHz, a quality factor of 
16 and a bandwidth of 3 kHz, 5 pulses are required to obtain 
a value, which is 50% of the maximum resonant-clrcuit 
voltage. In the described circuit the interval for the total pulse 
train was chosen with 400s which refers to 20 pulses. 


Transmitter 


Only one CMOS-IC, type HEF4011' has been utilized to 
realize the two oscillating circuits of the transmitter, operating 
at 10 Hz resp. 50 kHz (see Fig. 2.1). The 10 Hz-oscillator 
has a duty cycle of 250:1. 


Fig. 2.1 
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These different intervals are obtained through by-passing the 
charging capacitor by means of the diode BAY61. The 50 
kHz-oscillator is modulated by 10 Hz, i.e. it operates only 
during a time of 400us. The LD27, emitting infrared light, is 
square-wave modulated by a Darlington stage with reference 
to the rhythm of the output signal. If the peak current is a 1 A, 
the average value is only 2 mA. As this peak current is not 
available from the battery, it is supplied from a 470uF- 
capacitor, the voltage of which decreases by a value of 0.5 
V for the duration of the pulse train. The diode current being 
higher at the start positively effects the resonant circuit of 
the receiver. 


Characteristics 

Supply voltage 6V 

Supply current 2mA at6V 
Subcarrier frequency 50 kHz 


Duration of pulse train to train repetition 
period 

Emitted peak power 

Half-angle of the radiation cone 


400 us : 100 ms 
80 mW/sr 
35° 


Receiver 


The receiver shown in Fig. 2.2 operates with the photodiode 
BPW34, which is matched to an input impedance of approx. 
80 kQ at 50 kHz. The de diode-current should not exceed a 
value of 20 yA. For the infrared filter placed in front of the 
photodiode, a non-exposed but developed color film, type 
CT18 (Agfa) has been used. In the following circuit the 
pulses are amplified, clipped, rectified and applied to a 
monostable multivibrator, which covers the space between 
two pulse trains. Therefore a dc voltage is available at the 
output of the receiver as long as the push button of the 
transmitter is operated. Thus the required function can be 
realized. 


The amplifier consisting of transistors 7; to Ts offers a gain 
of 20,000. 7; operates as an impedance former. The band- 
width is adjusted to a value of 3 kHz by a selective feed- 
back between 73 and 74. 7g operates as the threshold 
switch and limiter. The signal is integrated by the capacitor 
C, and delayed, so that after the start of the pulse train 
three to four 50 kHz-oscillations pass before the following 
monostable multivibrator is triggered. Thus it is guaranteed 
that short pulse-interferences do not trigger the monovibrator, 
consisting of two NAND-gates, type HEF4011'. The duration 
of the monovibrator pulse is 100 ms. Thus it is assured that 
the steady state is obtained after a period of 100 ms, if the 
following pulse train is not emitted from the LED. 


1HEF4011 refers to RCA CD4011 


Characteristics 


Supply voltage 9V 
Required current (without output circuit) 10 mA at V,=9 V 
Receiving bandwidth 3 kHz 
Centre frequency 50 kHz 
Admissible ambient light 
day light max. 4,000 lux 
incandescent light max. 500 lux 
fluorescent lamp light max. 10,000 tux 
IR-filter, cut-off wavelength 870 nm 
Fig. 2.2 
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3. IR Preamplifier with the IC TCA440 for Infrared 
Remote Control Systems 


Preamplifiers for IR remote control systems with pulse code 
modulation must meet additional overdrive requirements 
compared with frequency coded systems. 


Receiver overdrive in conjuction with tuned circuits results in 
falsification of the envelope pulse duration. However, the 
receiver can only process such pulse ‘distortion’ to a certain 
degree. As the input signals can differ by a factor of more 
than 10°, a control loop must be introduced to prevent over- 
drive. The control circuit must act fast enough to assure 
correct transmission of the first bit. This is especially important 
for the transmission of single instructions. The requirements 
are less critical for repetition instructions; here it suffices when 
the correct control state condition is achieved by the time 
transmission of the second instruction commences. 


With single instructions, the signal AGC circuit must act 
within a fraction of the bit duration. This necessitates a 
response time of less than 100us. The dwell time in the 
control state must, however, be much longer, ideally more 
than 100 ms so that for repetition instructions a more-or-less 
steady control state condition already exists for the second 
instruction. 


In addition to this control loop driven by the useful signal for 
single instructions, a control circuit dependent on light level 
is also advisable. This assures maximum sensitivity under 
low ambient light conditions and reduces the amplification 
with increasing light level to maintain the light noise just 
below its disturbing level. 


In practice, the operator can bring the transmitter very close 
to the receiver. When this form of overdrive occurs it must 
be assured that correct recognition of the signal is not 
prevented. For guidance purposes, a minimum separation 
of 5 cm can be assumed. The resultant level differences of 
more than 100 dB generally can not be fully handled by the 
internal control circuit of the IC; additional measures such as 
peak level limiting are therefore required to hold pulse 
distortion within the admissible limits. 
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Fig. 3.1 shows a circuit incorporating the IC TCA440 which 
essentially meets all the above requirements. 


Fig. 3.1 
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It is assumed that the transmitter radiates an IR signal with a 
carrier of approximately 30 kHz modulated with information 
as 7 bit instructions in biphase code. The bit length should be 
about 1"ms, the repetition frequency, if present, about 10 Hz. 


In series with the IR diode BP104, which is similar to the 
photodiode BPW34 but with integral IR filter, is a resonant 
circuit tuned to 31.25 kHz and having a resonant impe- 
dance of 50 kQ®<. Damping is provided by the 100 k© resistor 
and transformed input impedance of the TCA440. With a 
transformation ratio of 5:1, the TCA input impedance of 
about 4 kQ2 appears as 100 kQ on the primary side. The 
bandwidth of 10 to 12 kHz is relatively large, but this makes 
the input circuit design uncritical and assures short rise and 
fall times. The capacitive loading is mainly on the secondary 
side, only the BP104 junction capacitance loads the primary 
side. The bandwidth can be halved if required by removing 
the 100 k® resistor. 


in the TCA440 the preamplifier stage. with inputs 1, 2 and 
output 15 and the controlled IF amplifier with input 12 and 
output 7 are utilized. The latter requires a resonant circuit at 
the output, otherwise the output voltage is too low. The AGC 
starts to operate through pin 9 when the output circuit 
voltage exceeds 2.5 Vpp. 


Under high ambient light conditions the input amplifier gain 
can also be controlled. The DC output current of the BP104 
causes a small voltage drop at the bottom end of the 
primary winding which is utilized for gain control. Input 3 is 
current biassed such that the AGC already acts at relatively 
low photocurrent levels. 


The output circuit bandwidth is about 4 kHz and contributes 
decisively to the receiver sensitivity. The output voltage is 
limited by the TCA440 to about 4 to 5 Vpp. When designing 
this circuit, care should be taken to prevent inductive feed- 
back from the circuit inductance L, to the input transformer. 


Technical Data 


Input IR irradiance (A=950+30 nm) 
Minimum 1 nW/mm? 


Maximum 5-108 nW/mm? 
Range 
a) without wall influence (free room) 

Angle 0° >12m 

Angle 30° > 8m 


b) with wall influence (corridor) 
Corridor 2 m wide x 2.5 m high 
Angle 0° >20m 


under the following conditions: 


— Transmitter peak power 160 mW 
(i.e. 2 lower limit LD 271 with 1A peak current) 


— Low outside light 
(Max. illumination 500 Lux, caused by 
daylight or fluorescent lamp) 


Outside light influence 

With incandescent light E=1000 Lux 

Range reduction <50% 
Admissible variation in pulse group length +10% 
‘(rated value 500 or 1000 us) 

AGC time constants 


Gain reduction <100 ps 
Gain increase >100 ms 
Center frequency 31.25 kHz 


Bandwidth 


for small signals 
(AGC not operating) 
referred to output 7 


approx. 3 kHz 


Output signal 
Supply voltage 


15 V,,, modulated 
15V+3V,-5V 
admissible ripple <2% 


Input transformer: B65531-LO250-A028 
Pot core 11 x7, A, =250 nH 

n, =565 turns, 0.07 dia. 

N2=111 turns, 0.07 dia. 


Primary inductance approx. 85 mH 


L,: B65517-A0250-A028 
Pot core 9x 5, A, =250 nH 
n=100 turns, 0.1 dia. 


4. Single Channel IR Receiver with 
High Interference Resistance 


Fig. 4.1 shows an IR receiver circuit which is especially suit- 
able for light barriers or simple IR transmission systems. It 
features increased resistance to extraneous light interference, 
for example the switch-on pulses of fluorescent lamps. 


The pulse groups emitted by the transmitter (ff = 40 kHz, 
t=1 ms, T = 100 ms) are received and amplified by 
approximately 60 dB on OP 1. Ps, sets the switching 
threshold for the following threshold switch OP 2, at the 
output of which the pulses are again available at TTL level. 
The first pulse received by the diode triggers MF1 which 
produces a pulse of duration t, (see Fig. 4.2). This in turn 
releases after approximately 90 ms a pulse of duration fo 
(G, and Go). The second transmitted pulse can only pass 
G4 during the period tl. The output signal A (continuous 
signal) is delivered by MF8, a post-triggered monoflop 
with tg >T. 


The circuit is therefore insensitive to incoming interference 
pulses for a time T-;2 and only responds when at least two 
pulse groups are received with a spacing T. 


It is possible to replace the TTL IC’s MF1 to MF3 by C-MOS 
monoflops (4047). This reduces the power requirements and 
permits the use of a higher supply voltage, for example from 
a 9 V battery. The Zener voltage of diode D, must in this 
case be about half the supply voltage. 


Fig. 4.1 
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Technical Data (TTL Version) 


Supply voltage 5V 

Supply current 55 mA 
Carrier center frequency fo 40 kHz 

Input circuit bandwidth 4 kHz 

Pulse group duration ¢t ims 

Pulse group repetition frequency 1/7 10 Hz 
Response threshold (max sensitivity) approx. 3 nA 
referenced to the photodiode useful current 

Range measured with a transmitter fitted >12Mm 


with 3xLD271,/,=1A 
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5. Simple Battery-Operated IR Remote Control 
Transmitter for Single Instructions ; 


The IR transmitter circuit is shown in Fig. 5.1. The capacity 
of a normal 9 V battery (240 mAh) suffices for about 30,000 
switching operations; thus it is not the switching rate which 
normally determines the battery life but its storage capacity. 


Fig. 5.1 
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When the switch S; is operated, the transmitter radiates a 
single IR pulse of about 5 ms duration modulated with 
31.25 kHz (see Fig. 5.2). After demodulation of the signal, 5 
ms square wave pulses corresponding to the envelope of 
the modulated pulses emitted by the transmitter appear at 


Fig. 5.2 
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the receiver output. These can be used for various pur- 
poses, for example to change’ ‘over a flip-flop state for 
switching equipment off or on, to drive counter circuits that 
actuate different switching processes, etc. The modulating 
frequency. of 31.25 kHz.is generated by.a stable multi- 
vibrator incorporating CMOS. NAND gates-to minimize the 
power consumption. The multivibrator supplies the driver 
stage T;, To for the GaAs LEDs (IR radiators) Do, Dz and 
D4. With S, in its rest position C; charges up through R}. 
When S; is pushed, C, is connected as a voltage source to 
the transmitter circuit which then starts to oscillate. The cur- 
rent consumption of the circuit and the value of C, deter- 
mine the duration of transmission. 


The center frequency of 31.25 kHz is.determined by P; and 
Po: P, affects the pulse duration t; and Ps the interval to. 


The duty cycle v = t,/T should be between 0.3 and 05. This 
gives the longest range for minimum power consumption. 
Because of resistance tolerances within the CMOS circuit, 
the frequency can only be calculated roughly: 


Technical Data . 


DC supply voltage “OV. 
Center frequency (adjustgble) 31.25 kHz 
Duration of transmission per single pulse 5 ms 

(C, =1000 pF) 

Energy consumption per switching operation 25 mWs 


6. Preamplifier for IR Remote Control Systems 


Infrared remote control receivers with MOS-ICs usually 
require a digital input signal with TTL-levels. Therefore a 
preamplifier has to be connected between the photodiode 
and the MOS-circuit. Such a preamplifier has already been 
described (see 43). in the following, a circuit, using the IC 
DA4050 is commented. The TDA4050 was especially 
developed for applications of IR remote control systems. It 
comprises a controlled prestage, an amplifier and a threshold 
amplifier. This |C offers excellent large-signal characteristics, 
an output with short-circuit protection and a simple driver 
circuit for active band-pass filters. Although solutions without 
coils are cheaper, an LC-network is connected to the input 
of the circuit shown in Fig. 6.1 to obtain a higher selectivity. 
The photodiode SFH205 is connected directly to the resonant 
circuit. It is reversely operated and biased with 11 to 14 Volt. 
The signal from the resonant circuit is supplied to the input of 
the IC via transistor BC414C. Thus, the signal-to-noise ratio is 


5. 
improved. An active filter is connected to pins 4 and &. Itis 


part of the reverse feedback circuit of the operational ampli- 
fier. The output signal is available at pin 3, offering a protec- 
tion against short-circuits to ground (R; = 10 kQ). At L-level, 


the output has a low impedance. 


Fig. 6.1 
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Fig. 6.2 shows a Circuit without coils. The large-signal 
characteristics and noise immunity are improved by a 
network consisting of resistors and diodes. 


Both circuits should advantageously be mounted in a 
double-screened case. 


O Output 


(to decoder) 


Fig. 6.2 
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Without any influence of extraneous light, a distance of 25 to 
30 m between transmitter and receiver can be easily 
realized, whereas the distance is much higher if the circuit 
with LC-network is used. 


The described preamplifier circuit is also applicable for IR 
remote control systems used in TV sets. In this case, only a 
range of 15 to 18 m is covered because of the wire-netting 
protection and the stray influences of the TV defection coils. 
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SIEMENS 


Photographic Aperture, Exposure 
Controls, and Electronic Flash 


Appnote 35 


1. Solar Cell Generator for Exposure Control in 
Cameras without Moving Parts 


Exposure meters normally work with a moving coil instru- 
ment. With a field effect liquid crystal display and a solar 
generator with two photovoltaic cells, type BPY64 a fully 
electronic light control without mechanical moving parts can 
be realized. The reversal point of the indicator is reached at 
an illumination of 100 lux (color temperature of 2850 kK). 
Thus exposure-time display. for low-priced cameras is 
possible. 


Circuit Description 


A basic requirement is an oscillator which starts oscillating 
at a voltage below 100 mV. Two photovoltaic cells, type 
BPY64, feed a blocking oscillator with transistor AC121 VII as 
shown in Fig. 1.1. Because of the low photo-electric. voltage 
available at low Illuminations a germanium transistor with a 
low threshold voltage has to be used. In operation, the tran- 
sistor is at first conductive so that a magnetic field can be 
built up in the primary winding of the transformer Tr. 
Through the secondary winding, a reverse voltage is in- 
duced to the base circuit which turns off the transistor. At 
‘this moment the magnetic field of the coil collapses. The. 
potential difference between collector and base is momen- 
tarily approx. 5 V at the break-down point of the liquid 






Fig. 1.1 
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crystal display. To avoid a too strong damping of the base 
circuit by the capacitor of the display, two diodes are 
connected in series to the LCD. The pulse duration of the 
blocking oscillator signal is mainly defined by the self- 
inductance and self-capacitance of the coil, while the 
repeating frequency depends on the time constant of the 
base circuit. Thé optimum. output voltage is achieved at a 
repeating frequency of approx. 3 kHz. The oscillations start 
at a collector voltage Voge of -60 mV and a mean current /c 
of 30 pA. 


2. Phototransistor Used In a Computerized 
Photoflash Unit 


A new circuit has been designed for the receiving part of 
the computerized photoflash unit. It offers the advantage in 
that it essentially compensates all the undesired influences 
produced by exposure time errors, ambient light, tempera- 
ture, and tolerances of the photosensitivity. A phototransistor 
in conjunction with an integrating capacitor connected to 
tthe emitter serves as a photodetector. 


A computerized photoflash unit differs from a standard one 
in that the duration of the photoflash is determined by a 
photodetector. Therefore, the exposure time for a camera 
film is constant and does not depend on the intensity of the 
reflected light, i.e. the flash is interrupted sooner or later in 
dependence on the quantity of reflected light. Fig. 2.1 
shows on principle the control circuit of a computerized 
photoflash unit. The photocurrent of the phototransistor 
charges the capacitor C, and thus the turn-off thyristor 
shown in the figure with broken lines is triggered. 


Fig. 2.1 
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A trial was conducted to find out how far exposure time 
errors of photoflash devices using the circuit of Fig. 2.1 
depend on the sensitivity of the phototransistor. It has been 
experienced that the sensitivity changes by about 25% in a 
distance between 0.9 m to 4.0 m. This variation is generated 
through the change of the current gain depending on the 
collector current. 


The compensation of the linearity error of a phototransistor 
is only partially possible because of its unavoidable charac- 
teristic tolerance. Therefore it is more convenient to use a 


circuit in which the value of the current gain does not essen- 


tially influence the exposure time of a computerized photo- 
flash unit. 


The base collector current dependence on the luminous 
intensity is completely linear whereas this is contrary to the 
one of the emitter collector current. This is founded in the 
fact that the base-collector-junction serves as a photodiode. 
Therefore, a special circuit has been designed. The current 
generated through the light is integrated by a capacitance 
not being connected to the emitter of the phototransistor but 
to its base as shown in Fig. 1.1. At the beginning of the 
exposure the capacitor is not charged, i.e. the base-emitter- 
junction is not conductive. If the phototransistor is illuminated 
charge carriers are generated. A hole moves to the base 
terminal and positively charges the capacitor C, with refer- 
ence to ground: potential. When the capacitor is charged so 
that the base-collector-junction becomes conductive, the 
phototransistor starts to amplify, i.e. the emitter current 
increases. The amplified photocurrent produces a voltage 
drop across the load resistor Ro and thus the following turn- 
off thyristor is triggered. 


The disadvantage of the circuit shown in Fig. 2.1 is that the 
signal slewing rate is not fast enough, because the capaci- 
tance of the integrating capacitor C, is increased by the gain 
of the phototransistor at that instant when the base-emitter- 
junction becomes conductive, i.e. when there is an ampli- 
fication effect. In order to improve the signal slewing rate the 
circuit shown in Fig. 2.2 is recommended. Here the capacitor 
C, is connected to the base and emitter. If the voltage across 
the load resistor R4 increases, the level at the capacitors low 
end also rises with nearly the same amount as at the high 
end of C; connected to the base. Therefore, the capacitor 
C; usually requires no charge. The circuit according to 

Fig. 2.3 assures that at the beginning of each photoflash the 
capacitor C; always has the same charge impedance of the 
illumination which previously occurred. The resistors Ro and 
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R3 serve as voltage divider, at which a positive voltage of 

1 V referred to the level of the phototransistor emitter is 
disposable before the photoflash is started. The diode D, is 
turned off. Its voltage difference effects that a current flows 
via the resistor R; into the base of the phototransistor. At its 
base-emitter-junctions a voltage drop, not being essentially 
increased by the external illumination is produced. At the 
beginning of the photoflash, a negative pulse is applied via 
terminal B to the resistor Ro. By the current flowing through 
Ro the diode D; becomes conductive and its level changes 
from +1 V to -0.7 V. This potential difference is fully 
transmitted via the integrating capacitor C; to the base of 
the phototransistor, which is therefore reversely biased by 
this voltage. Thereafter, this bias is compensated by the 
photocurrent. The negative voltage pulse required at the 
beginning of the photoflash can be derived from the same 
voltage source, which generates the collector-emitter-voltage 
at the beginning of the photoflashing. The voltage at ter- 
minal A is taken from a divider being in parallel to. the 
photoflash capacitor, i.e. it is also available before the 
photoflashing occurs. 
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The advantageous features of the circuit according to Fig. 2.3 
compared to the one of a conventionally computerized 
photoflash unit are as follows: 


a. Exposure time failures are nearly not detectable — 
presuming an objective lux meter (<5%). 

b. The phototransistors must not be selected according to 
their photosensitivity since their base-collector-junction is 
utilized and there is no difference in sensitivity amongst 
the phototransistors. 

c. No neutral absorber is required, since the internal base- 
collector-diode of the phototransistor operates linearly. 
Therefore, the photodetector is able to receive more light, 
i.e. signals with a higher amplitude are produced and the 
operation is trouble-free. The gate current of the thyristor 
does not influence the exposure time control. The total 
temperature coefficient is low (about 0.3% K-1). If 
necessary the TC can be additionally decreased by 
applying at terminal B a pulse with a higher amplitude. 
The charging of the integrating capacitor is extremely low 
when the supply voltage is suddenly applied to the 
phototransistor. 
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SIEMENS 


General Photoelectric 
Application Circuits 
Appnote 36 


1. Suppression of DC Component in 
Photocurrent of Phototransistors 


In many applications, phototransistors are intended to trans- 
mit only intensity-modulated light signals. Non-modulated 
light intensity interferes; the dc component caused by it 
must be suppressed. 


Two circuits are described here in which the dc component 
remains ineffective. In the first circuit the direct current is 
kept constant through an automatic control system, in the 
second an active, frequency-dependent external resistance 
is used which is much smaller at low frequencies than at 
high ones. 


Phototransistors are particularly suitable as light detectors 
for many applications since they are economical and, due 
to their amplification, offer a larger output signal than photo- 
diodes. Thus they are less sensitive to external interferences. 


In optoelectronics, a number of applications are used in 
which an intensity-modulated signal is superimposed upon a 
non-modulated one, eg. in optical flame control, in light 
barriers involving moving objects, and in computerized 
flashlight equipment as well as slave flashlight equipment in 
which the primary illumination can cause interference. |n 
many instances the suppression of the dc component is 
required because of the danger of overdriving through 
unmodulated light intensity. 


Using phototransistors, the dc component of the photocur- 
rent cannot be suppressed by a coupling capacitor. 


Circuit for Phototransistors with Base Terminal 


In Fig. 1:1 phototransistor 7, and transistor To form an 
automatic control system which regulates the voltage drop 
at resistor R,, maintaining it at a constant value, indepen- 
“dent of the unmodulated light intensity at phototransistor T;. 
When the light intensity rises, a larger photocurrent /,, flows 
through 7,, and the voltage drop at resistor R; becomes 
greater. As a result, a larger current flows to the base of T> 
The rising collector current T> keeps reducing the primary 
photocurrent of 7> until the voltage drop at resistor Ry 


reaches its original value. 





Due to the by-passing of the base-emitter junction of T> by 
capacitor C,, this control mechanism is ineffective during 
rapid changes. The cut-off frequency above, which the con- 
trol becomes ineffective, is determined by capacitor C; and 
resistor Ro. 


Resistor R, determines the quiescent current. Ao should be 
as large as possible to permit small values for C,;. However, 
when resistance of Ro becomes too large, the drive of To is 
too weak. As a result the maximum light intensity at which the 
control still works is reduced. The maximum light intensity is 
also limited by the power supply voltage, because the voltage 
drop at R, must not exceed a fixed maximum value. 


For the dimensioning given in Fig. 1.1, the maximum light 
intensity can be 25,000 Ix; the voltage drop at R; must not 
exceed the value Vp; = 4 V. The photosensitivity of photo- 
transistor BPY62 is 2 mA/000 Ix. The dark current of the 
circuit is smailer than the dark current /ceg of the simple 
phototransistor, because part of the dark current is split as 
residual current from Ts. The lower cut-off frequency of the 
circuit in the above dimensioning is fg, = 16 Hz, the upper 
frequency fgg =2.5 kHz. If an increase in the upper cut-off 
frequency fg, is required, resistance of Ry must become 
smaller. 


To exclude interference signals, the connection between the 
collector of 72 and the base of phototransistor 7, must be 
held as short as possible. 


Fig. 1.1 
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Circuit for Phototransistors Without Base Connection 


The circuit shown in Fig. 1.2 is intended for phototransistors 
without base connection. At low frequencies the base 
voltage of transistor T> remains constant, and is determined 
by the voltage divider of resistors Ry and Ro. The collector 
resistance of phototransistor T; is determined by the relative- 
ly low diffusion resistance. of the base-emitter junction of 
transistor T>. A large collector current can flow without 
resulting in a substantial decrease of the collector voltage of 
phototransistor 7,. For the diffusion resistance it applies that 


_AXT 


R —— 
D ex] 


k standing for Boltzmann constant (1.38 x 10-23 WsK-"); 
T for absolute temperature of phototransistor 7,, in Kelvin; 
e for elementary charge (1.6 x 10-19 As); and / for emitter 
current of transistor T> in Ampere. 


At high frequencies the base-emitter junction is short- 
circuited by capacitor Cj. As a result the considerably larger 
differential resistance of the emitter-collector junction of tran- 
sistors Tp functions as external resistance. Parallel to it there 
is the series circuit consisting of capacitor C; and the 
resistors Ry and Ro, parallel-connected through the power — 
supply. In the circuit presented in Fig. 1.2, the maximum 
light intensity for the given dimensions can amount to. 
20,000 Ix. 


Fig. 1.2 











The sensitivity of phototransistor BPX81, used in the experi- 
mental circuit, is 2.5 mA/1000 Ix. The lower cut-off frequency 
iS fgy = 80 Hz, the upper frequency is fgg = 40 kHz. The ac 
voltage at point A can be raised by increasing the 
resistance of Ry and Re. For a maximum light intensity of 
20,000 Ix, resistances of up to 10 kQ are permissible. 


List of Capacitors Used in the Circuit 1.1 


1 pe Ceramic Capacitor 0.1 wF/63 V 


List of Capacitors Used in the Circuit 1.2 


1 pc —_ Electrolytic Capacitor 22 wF/40 V 


2. Power Supply Using the Photovoltaic Cell 
BPY64P for Low-Consumption-Devices 


In the following, a’circuit using the photovoltaic cell BPY64P 
and a blocking oscillator is described. It is utilized for sup- 
plying energy to small electronic devices of low power con- 
sumption, eg., transmitter of infrared remote control — 
systems. Generally a buffer accumulator is connected in 
parallel to this circuit and thus an operation without any 
batteries or other power supplies is realized. 


On sunny days, transmitted energy of approx. 1 mWh can 
be generated by a Silicon-diode area of 2 cm? (corresp. to 
6 x BPY64P) even in standard-size living rooms. But on 
cloudy or winter days, a maximum value of only 0.2 mWh 
can be expected. 


Assuming a current of 10 mA for the short operation period 
of an IR remote control transmitter, a power of 60 mW at a 
battery voltage of 6 V is necessary. As the sum of all opera- 
tions for remote control of a TV set does not exceed one 
minute per day, an electric energy of 1 mWh per day is 
required. 


Under ideal conditions (i.e. power matching Ai = Ro, 
meeting exactly the color temperature for the sensitivity 
maximum) the photovoltaic cell BPY64P supplies approx. 
60 pW at 1000 Ix and at a color temperature of 2856 K. In 
practice, however, an average power generation between 15 
and 16 »W can be obtained at diffused daylight and cloudy 
sky (E = 1000 Ix). 


Six photovoitaic cells, type BPY64P, connected in series as 
shown in Fig. 2.1 guarantee a safe starting of the blocking 
oscillator even at a low illuminance of 100 Ix (daylight). The 
oscillator operates at 10 kHz. Its frequency strongly 
depends on the illuminance and the load. The basic current 
is adjusted by resistor R;. A value of 82 kQ can be con- 
sidered as a good compromise especially at a low illu- 
minance. The resistance of R; should be lower for higher 
illuminance values. 


The circuit offers an efficiency of approx. 60 to 65%. 


Five NiCd-cells (20 DK, Varta, ordering number 3910020001) 
can be suitably utilized as buffer accumulators. They supply 
an open-circuit voltage of approx. 6.2 V at a 100% charge. 
The capacity is 20 mAh. 


Fig. 2.1 
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Fig. 2.2 shows the accumulator current as a function of illu- 
minance at an open-circuit voltage of 5.8 V and at a charge 
without load. The two curves show the dependence on 
incandescent lighting (60 W-bulb, matt, with white reflector) 
and on daylight (diffuse, near the window). 


Fig. 2.2 
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Fig. 2.3 shows the time necessary per day as a function of 
the illuminance. As reference an energy of 1000 pWh is 
assumed. This is required by the accumulator if the remote 
control transmitter is operated 60 times per day for a period 
ofis. 


Fig. 2.3 
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Coil Data 


ny: 15 turns 0.07 enamelled copper wire 
No: 340 turns 0.07 enamelled copper wire 
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1. Detectors (Radiation-sensitive components) 


Charge Carrier Generation in a Photodiode 


Fig. 1.1 shows the basic design of a planar silicon photo- 
diode with an abrupt pn transition. Due to the differing 
carrier concentrations, a field region free of mobile carriers, 


Fig. 1.1 
Planar silicon photodiode (schematic) 
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the space charge region, builds up between the p+ and n 
region, which only reaches into the n region if there is an 
abrupt p+ n transition. The following applies to the width of 
the space charge region: 


(1) woy/rort 
Np 


In this case, Vp is the diffusion voltage, V is the external 
voltage and Np is the donor concentration on the n side. For 


1 
the junction capacitance C;~j with w from equation (1) the 
g is obtained: 

Np 
2 C.~ : 
(2) i~V Vo4+V 





If photons with an energy hv> Eg penetrate into the diode, 
electron hole pairs are generated on both sides of the pn 
junction. The energy difference (hv-Eg) is dissipated to the 
grid on the form of heat. The electrical field in the space 
charge region repels the majority carriers and attracts the 
minority carriers on the other respective side (thus, holes 
from the n side to the p side and, vice versa, electrons from 
the p side to the n side). In this way, the charge carrier pairs 
are separated and a photocurrent flows through an external 
circuit, also without an additional voltage (photovoltaic 
effect). Carriers occurring in the space charge region are 
immediately sucked off due to the field prevailing in this 
layer. The carriers from the other regions must first of all 
diffuse into the space charge region in order to be 


separated. If they recombine beforehand, they are lost with 
respect to the photocurrent. Thus, the photocurrent /, con- 
sists of a drift current /yriq of the space charge region and of 
a diffusion current /p from the remaining regions. 


Should the p+ region be far thinner than the penetration 


{ 
depth O (a, = absorption coefficient) of the radiation, the 


photocurrent from the p+ region can be neglected and the 
following relationship can be derived for the photocurrent /p. 


e7waw 
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Lo is the diffusion length of the holes in the n region, q is 
the elementary charge and &o the radiant flux. The absorp- 
tion coefficient a, is the only variable in the equation which 
depends on the wavelength. It predominantly determines 
the spectral characteristic of the diode’s photosensitivity. In 
accordance with equation (1), the space charge region 
width w depends on the voltage and the doping which, in 
addition to the crystal quality, also influences Lp. High sensi- 
tivity is achieved with high values for w and/or Lp. 


With respect to the electrical mode of operation, we differen- 
tiate between diode mode (with bias voltage) and cell mode 
(without bias voltage). In cell mode, the diode acts as a 
current generator which converts the radiant energy into 
electrical energy. If the photodiode is considered as a 
current source with the photocurrent /, and a diode of equal 
polarity is connected in parallel to the load resistance Ri ¢ 
(idealized equivalent circuit diagram), the relationship be- 
tween the current and voltage can be expressed as follows: 


Vv 
(4) f=iglerr=1]=1,, 


In this case, /, is the photocurrent, /sat the saturation current, 
V the voltage between the p and n contact, Vy the voltage 
equivalent of the temperature and n is the diode factor. 

In the case of /) = 0, equation (4) is reduced to a normal 
diode equation and describes the dark characteristic 

(E, = 0). When subjected to light, the characteristic is shifted 
downwards corresponding to the illuminance. The open- 
circuit voltage 





I 
V.=nV,In [1 + =| 
(5) L T I, 
belongs to / = 0 (Rie = ©) and the short-circuit current § 
I; = -lp belongs to V = 0 (Rig = 0). 33 
Baz 
There is a linear relationship, depending on the diode type, = 





between the illuminance E, and the photocurrent /,, which 
covers several powers of ten (eight and more). However, due 





to [p>~&, and /,>/,, a logarithmic relationship prevails be- 
tween the open-circuit voltage V_ and the illuminance E,,. 
The forward current /- belonging to the open-circuit voltage 
V,_ is equal to the impressed photocurrent. In diode mode, 
the photocurrent of one or the other diode type may slightly 
change together with the applied voltage. This is due to the 
voltage dependence of the space charge region. In the 
case of silicon photodiodes, the dark current [first term in 
equation (4)] once again only plays a role with extremely low 
illuminances (in the millitux range). 


Spectral Sensitivity. 


Fig. 1.2 shows the graph of the spectral sensitivity of a 
silicon and a germanium photodiode. The positions of the 
emission maxima of the most important light emitting diodes 
and the sensitivity of the human eye are also shown. 


Fig. 1.2 
Relative Sensitivity of a silicon and a germanium dicde 
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The two photodiodes cover the wavelength band from 
approximately 300 to 1800 mm. In this case, the silicon diode 
is of greater significance; it covers the visible range and, 
with its maximum sensitivity in the near infrared area, is well 
matched to the GaAs infrared emitting diode, whose best- 
known field of application covers IR remote controls and 
light barriers. 


The sensitivity limit of semiconductor detectors in the long 
wave spectral wave band Ag is determined by the energy 
gap Ey. : 

hee 1,24 
E, &,{eV] 


9g 








A, (nm) = 


The run of the spectral sensitivity curve in the remaining 
wave band is determined by the absorption coefficient o 
and the recombination relationships in the interior and on 
the surface of the semiconductor (carrier loss). The drop in 
the curve towards shorter wavelengths is due to the higher 
absorption for shortwave radiation; for this reason, carrier 
pairs are only generated in the regions near the surface but, 
due to the high prevalent recombination rate, are mostly lost 
with respect to the photocurrent. 


Photodiodes (PN and PIN diodes) 


Photodiodes can optimally be matched to the desired appli- 
cation by choosing the correct mode of operation and by 
means of a suitable internal structure. In addition to the 
schematic structure of each individual diode type, figure 13 - 
shows the doping behavior and the field pattern as well as 
the region in which the avalanche effect takes place at a 
sufficiently high voltage (ionization region). . 











Fig. 1.3 
Doping behavior and field pattern of photodiodes 
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In the case of the PN photodiode, the radiation which, as a 
rule, enters the p+ region vertically, is absorbed in the 
mainly quasi-neutral p and n regions due to the narrow 
space charge region; thus, the photocurrent predominantly 
consists of the diffusion current. As the characters are 
diffused relatively slowly, PN diodes are frequently used in 
applications in which the stress is placed rather more on 
low dark currents than on high speed. (For complete 
diffusion of a 5 um thick p layer, an electron needs 3 ns, 
and a hole needs 15 ns for the same distance in the n 
region). Therefore, silicon PN diodes can be found in 
exposure meters which still operate perfectly under starlight; 
this presupposes dark currents of less than approximately 
10-11 A/mm2. Solar cells also belong to the group of PN 
photodiodes. 


Contrary to the PN diode, in the case of PIN photodiodes 
most of the light is absorbed in the space charge region. 
These photodiodes are mostly used in applications requiring 
high speeds. In order to achieve a large space charge 
region, if possible, in accordance with equation (2), the 
semiconductor material must be intrinsic (intrinsic |) (mostly 
weak n or weak p doped) into which a p+ region is diffused 
on the one side and an n+ region is diffused on the other 
side, A P+ IN+ structure (“sandwich” structure) is obtained. 
In accordance with equation (3), the junction capacitance Cj 
is low due to the large space charge region of the PIN 
diode. C; values are used between a few picofarad and a 
few tenths of a picofarad. The product from C; and R,_ (load 
resistance) is the time constant of the measurement circuit. 


In order to achieve PIN diodes which are as “fast” as possi- 
ble, the voltage is increased to such an extent that the 
carriers drift through the space charge region at saturation 
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speed Veat. In silicon and germanium, a saturation speed 
Veat from & x 106 to 1 x 107 cm/sec is achieved with fields 
of approximately 2 x 104 Vicm. Accordingly, a carrier 
requires approximately 50.ps to completely drift through a 5 
pm thick region. 


Photovoltaic Cells 


Voltaic cells are active dipole components which convert 
optical energy into electrical energy without requiring an 
external voltage source. 


The properties of a voltaic cell are essentially characterized 
by the open-circuit voltage and the short-circuit current. In 
the case of a short circuit (V = 0), the current /, is a linear 
function of the illuminance and thus also proportional to the 
area subjected to radiation. The open-circuit voltage Vo ini- 
tially increases logarithmically with the luminous intensity. 


This is independent of the size of the cell and amounts to 
approximately 0.5 V at 1000 Ix. In order to extract the maxi- 
mum amount of energy from a voltaic cell, the load resistance 
R_ must lie in the order of magnitude of Rj = VVo/ls . The 
internal resistance A; of a voltaic cell should be as low as 
possible in order to prevent unnecessary loss. 


In order to measure the luminous intensity, the proportional 
relationship between the optical and electrical signals is 
important, and in practice, this applies up to a load 
resistance of RiVo/2 Ig. 


In principle, voltaic cells can also be operated in diode 
mode by applying a voltage in reverse direction. Obviously, 
this voltage must not exceed the maximum reverse voltage. 


Phototransistors 


In principle, a phototransistor corresponds to a photodiode 
(collector-base diode) with a series-connected transistor as 
amplifier The phototransistor is the simplest integrated 
photoelectric component. Figure 1.4 shows one of the prac- 
tical designs of a bipolar phototransistor (cross-section and 


Fig. 1.4 
Bipolar phototransistor 
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view) with emitter (n+), base (p) and collector (n); the latter 
is mostly subdivided into a weakly doped n and a highly 
doped n+ region. As the diffusion length Lp of the holes in 
the n+ region is low due to the high amount of doping, only 
the p and n regions provide the maximum amount to the 
primary photocurrent /cog of the collector-base diode. This is 
due to the low photosensitivity (also in comparison with 
photodiodes) of epitaxial transistors in the long wave band. 
A large part of the long-wave radiation is absorbed in the 
n+ region as the n region is mostly extreme thin (10 to 

20 um) as a result of the requirement for extremely low con- 
ductor resistances. The view of the transistor shows a base 
with a large area in which the emitter and also the base 
connection are attached to the side; in this way, as uniform 
as possible a surface sensitivity is achieved. The gain of 
phototransistors normally lies between 100 and 1000. Gain 
deviations from the linearity and thus from the linear relation- 
ship between the illuminance and the photocurrent amount 
to (over approximately four powers of ten of the photocur- 
rent /,, from some 100 nA to some mA) less than 20% and 
mostly less than 10%. With regard to dynamic behavior, 
phototransistors are less favorable than photodiodes as, in 
addition to the collecting and charging processes in 
photodiodes, there is also a delay due to the amplification 
mechanism (Miller effect). In addition to the rise and fall 
times t, and t, the transistor also has the delay time tg. This 
is the time required until the photocurrent has reached 10% 
of its final value after activation of an optical square-wave 
pulse. For the rise and fall times of a phototransistor, the 
following relationship applies: 


1 GE) ee con 


fy 





In this case, f; is the transition frequency, R is the load 
resistance, Ccg is the collector-base capacitance, G is the 
gain, a is a constant whose value lies between four and five. 
The rise and fall times of usual phototransistors range from 
1 to approximately 30 us with 1 kKOhm load resistance. 
Therefore, they are particularly suitable for utilization within a 
frequency range up to some 100 kHz, which suffices for 
important applications such as light barriers, punch tapes, 
and punch card readers. 


2. Emitters (Radiation emitting components) 


Principle of Operation and Materials 


Light emitting diodes operate in accordance with the princi- 
ple of injection luminescence. Through a pn junction 
operated in forward direction, n-type charge carriers are 
injected into the neutral n and p region where they partially 
recombine for emission, sending out a photon with the 
energy hv = hc/A<E, (h = Planck's constant, v = frequency, 


Application 
Notes 
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c = speed of light, \= wavelength, E, = energy gap). This is 
shown in figure 2.1 in the energy diagram for a pn junction. 


Fig. 2.1 
The pn junction of a light emitting diode 


Conduction band 
Intermediate level 


Eg Energy gap , Valence band 
e960 § 


\ 

Space Holes 
i} 
1 





Pp 








@® without external voltage 

@ with externally applied voltage. 
Diode operated in forward 
direction (1 & direct recombina- 
tion. 2 & indirect recombination) 


The probability of radiant recombination essentially depends 
on the band structure type of the corresponding semicon- 
ductor material. In the case of direct semiconductors with 
GaAs as the most important representative, an electron can 
directly fall from the conduction band into a free state in the 


Fig. 2.2 


valence band (hole), in which case the released energy is 
given off as a photon (cp figure 2.2, left). In. the case of the 
so-called indirect semiconductors with Si, Ge, and GaP as 
the most important representatives, however, this transition is 
linked with a pulse change of the electron. Recombination is 
then only possible with the participation of third partners, for 
example, phonons or impurities. These must ensure pulse 
compensation. The energy released during the transition is 
mainly dissipated as heat to the grid. In indirect semicon- 
ductors, this leads to the probability of radiant recombina- 
tion being less by orders of magnitude than in direct 
semiconductors. Nevertheless, effective radiant recombina- 
tion can be generated in some indirect semiconductors. 
This is achieved by doping with isoelectronic impurities. The 
two most efficient isoelectronic impurities in GaP are the 
nitrogen atom and the zinc-oxygen pair. Radiant recombina- 
tion is then achieved by way of the decay of an electron _ 
hole pair (exciton) bonded to the isoelectronic impurity (cp 
figure 2.2, right). 


A high degree of crystal perfection is a precondition for the 
creation of effectively radiant recombination as crystal 
defects act as centers for non-radiating recombination. For 
this reason, the active layers of light emitting diodes are 
produced epitaxially at temperatures far below the melting 
point of the semiconductor material. 


IIIV compound semiconductors and mixtures of these can 
be used as materials for light emitting diodes as their 
energy gaps cover wide spectrum and the band structure, 
contrary to the classical semiconductors Si and Ge, enable 
the creation of effective radiant recombination. Above all, 
the semiconductors GaAs, GaP, and the terniary mixtures 
Ga (As, P) and (Ga, Al) As have practical significance. 


Dependence of energy states on the wave number vector k in 
the case of direct (GaAs) and indirect (GaP) semiconductors. 
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Infrared Emitters (IR LEDs) 


IR emitters are based on GaAs which has an energy gap of 
approximately 1.43 eV, corresponding to emission of 
approximately 900 nm. Higher external quantum efficiencies 
can be achieved with these diodes than with light emitting 
diodes for the visible wave band. The left-hand side of figure 
2.3 shows the schematic of the diode body of a silicon- 
doped GaAs IRED. By means of liquid phase epitaxy (LPE), 
the active layer with a high crystal perfection can be grown 
onto a GaAs substrate. Due to the amphoteric characteristic 
of the silicon impurity, the pn junction forms automatically 
during the process of epitaxy. Due to the silicon doping, the 
emission lies at 950 nm and is thus so far underneath the 
band edge that the radiation created in the diode body is 
only absorbed to a slight extent. Part of the radiation leaves 
the diode body on a direct path through the near surface. 
However, radiation emitted in the direction of the substrate is 
also useful. For this purpose, the rear of the diode body is 
mirrored and serves as a reflection surface. 


GaAs-IREDs are fitted in plastic packages or in hermetically 
sealed glass-metal housings. 


An essential piece of information for the user is the radiation 
characteristic. If the light emitting diodes are used in an 
arrangement without optical lenses, for example, in a punch 
tape reading head, the radiation should have a small half 
angle. This is the case with LD260 to 269 and CQY77. 


In conjunction with optical lens systems, designs are prefer- 
red in which the radiation leaves the component through a 
flat window (CQY78, SFH402). 


Array designs are suitable for a wide range of applications 
as they can be rowed up in any configuration. 


Further developments in the field of silicon-doped liquid 
phase epitaxial IREDs is aimed at expanding the wave 
band. The amphoteric character of the silicon doping is 
retained in the terniary mixed crystal (GaAl) As in that the 
“energy gap can be varied by means of the amount of Al. In 
this way, it is possible to produce emission wave bands 


Fig. 2.3 


between 850 and 900 nm and to tune the emitter diodes to 
the maximum detector sensitivity. With selectively sensitive 
detectors, it would be possible to create transmission 
systems with two (or more) optically separate channels. 


Electrical and Optical Characteristics of IR LEDs 


Figure 2.4 shows the emission spectrum of the most impor- 
tant LEDs and the relative spectral contact sensitivity VA. With 
respect to the emission spectrum of the IRED relative to the 
sensitivity curve of the silicon photodiode, see figure 1.2. 


The emission spectrum of the GaP diode ranges from the 
yellow to the green wave band. By dying the plastic seal, 
the emission band can be limited in such a way that the 
emitted light appears yellow (A, = 575 nm) or green 

(Ap = 560 nm) to the viewer. 


Fig. 2.4 
Emission spectra of the most important LEDs 
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Structure of the diode body of an IRED 


IR (950nm) IR 








Pp 


n-GaAs: Si 


n-GaAs 
Transparent 








[ 


Epitaxy LPE as 
pnjunction LPE Diffusion Burrus type 
Technology  GaAs-IRED Diffused GaAs IRED ns § 
itchi 383 
Switching 1000 ns [ ; £3 
time (typical) 50ns Wade Oxide = 3 
Semiconductor SaEEEE Contact 





LPE = liquid phase epitaxy 


11-111 


(900nm) 





Absorbing 


IR (820-880nm) 


CLL 


CLL 





LPE (Hetero) 
LPE (Hetero) 





In the case of GaAs diodes and the red GaAspgPo4 diode, 
the emitted radiation (or luminous intensity, respectively) of 
IREDs and LEDs changes in the normal operating range in 
a linear relationship with the forward current while, in the 
case of TSN diodes and GaP diodes, it rises slightly over- 
proportionally (figure 2.5). 


Fig. 2.5 
Light current — diode current characteristic 
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If the forward current is very high, the curve asymptotically 
approaches a threshold value. This is caused by a strong 
heating of the semiconductor system. The linearity range 
can be widened by switching from static to pulse operation. 
Non-linearity also turns up at small forward currents. It is 
caused by excess current not contributing to the radiation 
and cannot be influenced by the customer. Figure 2.6 shows 
the radiant power versus the forward current. 















Fig. 2.6 
Radiant power versus forward current 
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At constant current, the radiant intensity or luminous inten- 
sity, respectively, decreases with rising temperature. The 
temperature coefficient is -0.7% per degree for GaAs, 
-0.8% per degree for GaAsP, and -0.3% per degree for 
GaP. This is negligible for many applications. If the temper- 
ature dependence proves disturbing, it can widely be 
eliminated by compensation circuits. 


The radiant power emitted by LEDs declines with increasing 
length of operation (“aging’). A ‘life’ of components was 
introduced to describe the degree of degradation. It is 
defined as the time after which the radiant power has fallen 
to half the value. In the case of IREDs, for example, the 
average life dependent on the operating current and 
ambient temperature is approximately 105 h (extrapolated 
from continuous tests). Refer to figure 2.7. 


Fig. 2.7 
Radiated power versus operating life 
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3. Measuring Technique 


Detectors (Radiation sensitive components) 


Radiation-sensitive semiconductor devices serve to convert 
radiation energy into an electrical one. Radiation energy can 
be offered to the component in manifold forms, depending 
on the source of radiation. For measuring purposes only 
such radiation sources can be taken into consideration 
which, in their spectral energy distribution, can easily be 
covered and are reproducible, i.e. thermic radiation sources 
like the tungsten filament lamp, which at least in the 
wavelength range here of interest comes very close to the 
black body and monochromatic light sources that means 
those emitting radiation of only one wavelength or at least of 
a very narrow wavelength range, above all light emitting 
diodes and a combination of whatever emitters with narrow 
band filters. Especially for applications with infrared emitting 
diodes (IREDs), this measurement of the spectral photo- 
sensitivity is increasingly gaining significance and is taking 
the place of integral measurement with standard light A. 
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Because of its high energy, the tungsten filament lamp is 
mainly used for measuring the radiation sensitivity when set 
to a ‘color temperature” of 2856 K, corresponding to stan- 
dard light A as per IEC306-1 part 1 and DIN5033 while light 
emitting diodes are primarily employed for cut-off frequency 
and switching time measurements as they can be modu- 
lated or pulsed up to high frequencies. At this instance, we 
want to draw your attention to the following. The definition 
‘color temperature” is limited in its use for the optoelectronic 
measuring technique, quasi only as auxiliary. But unfor- 
tunately the term has come to stay. In practice the lamps 
are not calibrated to color temperature but to “relative 
temperature in the visible range’, mostly to a green-red rela- 
tion. An extension to a red-green-infrared relation and thus 
an approach to the, for our measuring technique solely 
correct, “distribution temperature” in the wavelength range 
350 to 1200 nm, or even better 300 to 1800 nm, is worth 
aspiring after. This still meets with objections on the part of 
lamp manufacturers to extend their calibration equipment 
and the relatively small quantity of lamps required. 


The tungsten filament lamps used for measuring purposes 
have to be set to a relative spectral energy distribution that 
corresponds to that of the black body at a temperature of 
normally 2856 K at least in the wavelength range 350 to 
1200 nm, and have to be operated under very stable condi- 
tions. It is necessary to have the lamp operated with con- 
stant current, the deviation from the rated value must be 
kept less than +01%. This requirement seems to be very 
high, but one has to consider that a deviation of the lamp 
current by 0.1% brings about a change of the radiant inten- 
sity by 0.7% and, of the color temperature, by 2 K. Naturally, 
the lamp can also be operated with constant voltage but 
this is hard to realize in practice because of the inevitable 
and varying contact resistances in the lamp socket, there- 
fore an operation with constant current is to be preferred. 


A lamp voltage check at the same time permits a control of 
the lamp with regard to a change in its characteristics, for 
example, by evaporating of coiled filament material which 
would point to the fact that the lamp is no longer suitable for 
measuring purposes and has either to be replaced or cali- 
brated anew. This check is mainly recommended for the 
“standard lamps” which are standard for color temperature, 
radiant and/or luminous intensity. 


For general measuring purposes, serial measurements in 
particular, the standard lamps gauged by the PTB or the 
manufacturer are usually not used because of the calibra- 
tion costs. Therefore, the service lamps are set to the given 
ratings by a comparison with these standard lamps. 


Photosensitivity 


For photosensitivity measurements (photocurrent or photo- 

. voltage) the components to be measured are placed at the 
position predetermined for the specific irradiance and there 
they are held in such a way that the radiant sensitive surface 
of the semiconductor Chip is vertical to the direction of light. 
Cylindric components such as in TO18, TOS or similar 
plastic packages are put up so that the package axis coin- 
cide with the direction of radiation. This is of prime impor- 
tance for components with a highly focusing lens. A holder 
with a sliding socket for the terminal wires proved useful 
(see figure 3.1). 


Fig. 3.1 
Ip test set-up for photoelectric devices 
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Solid Angle 


The solid angle is a part of space. It is limited by all the 
beams which radiate conically from one point (radiation 
source) and which end on a closed curve in the space. If 
this closed curve lies on the unitary sphere (radius R = 1 m) 
and envelopes an area of 1 m2, and if all rays originate from 
the center point of the unitary sphere, the solid angle has 
one sterad (sr). 


Fig. 3.2 
Solid angle (1 sterad) 





Source with radiant intensity /, 
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Short-circuit Current 


When measuring the short-circuit current /, of photovoltaic 
cells care has to be taken that the internal resistance of the 
measuring instrument used is small enough compared to 
the internal resistance of the photovoltaic cell. The same 
applies to measuring the open circuit, the internal resistance 
of the measuring instrument is large compared to the internal 
resistance of the photovoltaic cell. 











Fig. 3.3 
/ or V versus load resistance for photovoltaic cell BPY11 
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Switching Times 


The switching times are measured oscillographically by a 
set-up as shown in the circuit diagram below (figure 3.4) by 
means of a pulsed infrared emitting GaAs diode as a mea- 
suring source and a double-beam oscillograph. The 
‘switching times of the GaAs must, of course, be small com- 
pared to the switching times of the component to be 
measured. 


Fig. 3.4 
“Measuring the switching times of detectors” 
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Tum-on time ¢,,: 

The time in which the collector current Ig rises to 
90%. of its maximum value after activation of the 
drive current J. 

Rise time f,: 

The time in which the collector current Ig rises from 
10% to 90% of its final value. 


Turn-off time to: 

The time in which the coilector current Z, drops 
to 10% of its maximum value after deactivation of 
the drive current Jr. 


Fall time ¢: 
The time in which the collector current J, drops 
from 90% to 10% of its maximum value. 


Radiation in the Infrared Range 


The radiant intensity /, in the direction of the case axis 
should be measured by a wavelength independent detector 
(thermocouple element) but low sensitivity, inertia, and 
temperature sensitivity cause difficulties. For this reason, one 
usually measures with a correspondingly calibrated 
photovoltaic cell. In such case, the spectral sensitivity curve 
of the photovoltaic cell has to be considered and the 


measuring result corrected with regard to the deviations in 
the emitted wavelength of the radiator to be measured (for 
example IRED with different production technology). If the 
total radiation of the component shall be measured, the 
IRED has to be fitted in a parabolic like reflector to ensure 
that all radiation emitted by the component reaches the 
photovoltaic cell that forms the end of the parabola. 


Figure 3.6 shows the outline of such a measuring parabola. 
As for the rest, the same requirements apply as for radiant 
intensity measurements. 


Fig. 3.6 
Calibrated photodiode with amplifier (for example BPW33) 
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In cases where IRED emitting diodes are used in connec- 
tion with mirrors or lenses, for example in light barriers, it 
can prove useful to state the radiant power (radiation capa- 
city) , defined in a cone with the half angle ¢, or the curve 
&, = f(¢), respectively (see figure 3.7). 


Fig. 3.7 
Radiation cone and radiant flux , versus the half angle 
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Switching Times 


For measuring the switching times the same applies as to the 
radiant sensitive components except that now a photodiode 
serves as detector and its switching time must be small com- 
pared to that of the IRED or LED to be measured. 
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4. Terms and Definitions 


Radiation and Light Measurements 









Radiometric terms 


Term Sym- 
bol 


Radiant ®,, P 
power 


Emitter 





Simplified definition 


Radiant power is the total 
power given in the form of 
radiation 








Radiant intensity is radiant 
power per solid angle 


Radiant 
intensity 


Radiance 
Sensor 
Irradiance 


Indices “e” (= energetic) and “v” (= visual) may be omitted unless danger of confusion 
DIN 1301, DIN 1304, DIN 5031, DIN 5496 
International Dictionary of Light Engineering, 3rd Ed. publ. by CIE and IEC 






Radiance is radiant power 
per area and solid angle 





Irradiance is incident 
radiant power per (sensor) 
surface 


Photometric terms 


Unit Term j Unit 
bol 


Luminous Im Lumen 
flux 


Spectral radiometric terms 


No. Term Sym- 
bol 


1 Spectral 
radiant 


3 


power 
distribution 





Emitter 


Spectral 
radiant 
intensity 
distribution 


Luminous 
intensity 





Candela 
cd 
cm? 

Stilb 


Spectral Luminance 
radiance 


distribution 





@|5 
i 
& 


cm* srnm r= 





Sensor 


4 Spectral W. 
irradiance nm 


distribution 


‘ 
hd 
& als 

x 
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Emitter Detector 


dA, =element of area of emitter 
dA, = element of area of detector 
€, =angleofradiation 


Photometric Basic Law 
dA, - COS & - GA, - COS & 


dh =L Re 


Qo 


Inverse Square Law 
I 
E= Re COS &05 


(rshould be 10 times the max. 
spacing of emitter-detector to keep 
error below 1%). 


& = angle of irradiation = 

R= spacing emitter-detector 33 

Q) =st 52 
< 








Radiation Characteristic 
Designation Symbol Definition 


Quantity of radiation Joule J Quantity of radiation through a surface 
Wattsecond | Ws. <A pie 



















Radiant power }o [watt fw Quantity of radiation Q per second through a surface 
Point source of . .is a'source viewed from such a great distance R that all rays seem to.emanate from one pc 
radiation The max. linear expansion of the source must be substantially smaller than the distance A 
(example: sun for observer on earth). 
Solid angle Q _ Ay Ao A, A. ‘the radiant power ®[W} of a point source is constant ii 
Q= R? = R? = R.2  R2’ solidangle. (Prerequisite: homogenous, undamping 
medium.) ; 
Q = 1 is A = R? 80 that Qhemispnere = Qa = 2 SF; Qu spree = AQ = 4" Sr 
Radiant I Watt d® 
intensity sterad .....18 the solid angle density of the radiant power (3) 
T of one source generally varies depending upon viewing direction. 
T only defined when R—> 
Total radiant 47 
power of a source Pict = J 1aa 
.: 
Irradiance E ...is the surface density of the radiant power (spherical surface) for a point source. 
d® d® I 
= = 2 a ee I = 2 
E ga WA= Abd £& do R? ~ Re’ ER 
Radiance L ...is the radiant intensity referred to the radiant surface viewed by the observer. 
Tae taped 
m* sterad 
( Surface projection A, = A cos ¢, when ¢ is the angle by which the radiant surface 
is rotated against the connecting line to viewer. L = A, A eae oc eee ) 
; | Important optical quantity. , 
Ae 1) In an undamped beam path L is maintained and cannot be increased by 
any optical measure. 3 
2) The human eye sees differences in radiance as differences in brightness. 
Sensitivity : Ampere Electrical quantity (current, voltage or resistance) in relation to irradiance 
of detector irradiance 
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liluminance (units and conversion factors) 













1 Lux = Ix = 9.29 x 10°? 
1 Millitux = mix = 9.29 x 10° 
1 Phot =ph = 929 

1 Footcandle = fc’) = 1.076 x 10° 1 











+--—---------- Phot (ph) = Lumen — —- ——--+ 
cm 


ptt tt tt 
10° 2 3 456789105 2 3 456789104 2 3 456789105 2 3 456789102 


<—— Milli-Lux(mx) 9-4 ——— ————~— Lux (Ix) = tumen a 


10 2 3 4 5 6 789100 | 2 3 45878910 2 3 4 5678910 20 30 405060 80 100 





10°5 2 3 456789102 2 3 45678910. 2 3 456728910 2 3 45678910 


eS ee oe Se Footcandle (fc)= Lumen 
foot? 


1) equivalent footcandie 


apparent footcandle } footlambert (Luminous density) & footcandile (tlluminance). 
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Application 
Notes 





Figure 5.1 Figure 5.2 
Conversion of illuminance &, into irradiance E, Conversion of illuminance E, into irradiance E, at 2856 K 
(Planck’s black body) (Planck’s black body) 
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Luminous density (units and conversion factors) 





Units 
































6.45 3.14 





929 


i 


1 Stilb = cd/cm? = sb 1 











































1 cd/m? = Nit = nt 10% 9.29 x 10°? | 6.45 x 107% 3.14 x 107% 0.292 
1 cd/ft? 1.076 x 10° 1 6.94 x 10° 3.38 x 10° 3.14 
1 cd/in? 0.155 144 1 0.487 452 
1 Apostilb = asb 3.18 x 105 2.96 x 10°} 2.05 x 107 10° 9.29 x 107 
1 Lambert = L or la 0.318 296 2.05 1 929 
1mLormla 3.18 x 104 0.296 2.05 x 10° 10° 0.929 
1 footlambert 
1 equivalent footcandle = 
1 apparent footcandle ftL or ftla = | 3.43 x 10-4 0.318 2.21 x 10° 1.076 x 10° 1 
10° 10° 10103 107 107 1 10' 10? 105 104 10° ——>nit- S¢ 
10109 10% 107 10° 105 10-4103 102 101 1 10! ——>sb= et. 


107° 10-9 10° 107 10° 105 104 10% 102107 1 101 10 2—wla 
10-6 10°5 10-4 10°3 10°2 1077 1 | 10' 102 105 104 105 106» asb 




















10-6 10°5 104 103 102 1071 1 10’ 102 103 104 ——~ ftla 
d 
! ca 
10°8 10-7 10-6 10°5 10-4 10-3 10° 1077 1. 10? 102 105 ———™ 42 
10°9 10°8 107 10-6 10° 10-4103 102 107 1 10! 102 a 
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Electromagnetic radiation 
Figure 5.3 
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Figure 5.4 Figure 5.5 
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Figure 5.6 
Visual efficiency n of the total radiation of a black body versus temperature 
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SIEMENS 


Surface Mounting 
Appnote 38 


1. What is Surface 
Mounting? 


In conventional board assembly technology the com- 
ponent leads are inserted into holes through the PC 
board and connected to the solder pads by wave sol- 
dering on the reverse side (through-hole assembly). 

In hybrid circuits (thick and thin film circuits) “chips”, 

i.e. leadless components, are reflow soldered (see chap- 
ter 7.2) onto the ceramic or glass substrate in addition 
to the components already integrated on the substrate. 
Surface mounting evolved from these two techniques 
(fig. 1). 


In through-hole technology the components are placed 
on one PCB side (component side) and soldered on the 
other (solder side) (fig. 1, top), whereas in surface mount 
technology the components can be assembled on both 
sides of the board (fig. 1, bottom). The components are 
attached to the PCB by solder paste or non-conductive 
glue and then soldered. 


In the near future mixed assemblies, i.e. a combination 
of leaded and surface mounted components, will pre- 
vail, since not yet all component types are available as 
surface mount version. , 


Automatic assembly machines are a must for an 
expedient production; there are systems for simultane- 
ous and for sequential assembly (see chapter 12). 


The following explanations point out what actuaily new 

in surface mounting is: 

@ Up to now the connection of materials with large 
differences in the thermal coefficient of expansion, 
such as plastic. boards and ceramic components, by 
rigid soldering has been regarded as a serious 
problem. Practice has shown, however, that this is 
feasible owing to the elasticity of board and solder; of 
course, component size and thermal stress are sub- 
ject to certain restrictions (see chapter 4). 


e@ Components for surface mounting have to withstand 
high thermal stress during the soldering procedure. 
Not all component types meet these requirements; 
therefore new components suitable for surface 
mounting are constantly developed (see chapter. 4). 
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@ In some cases the components are non-conductively 
glued to the PCB before soldering. 

e@ As compared to through-hole technology there is a 
closer interrelation between the individual steps in 
design and production. 

e@ Automatic assembly gains prior importance. 


Through-hole assembly - Hybrid technology - 
Surface mounting 


Figure 1 


Leaded components 





Through-hole assembly PC board 


“Chips” 





Hybrid technology Ceramic substrate 








PC board 





Application 
Notes 





2. What are SMDs? 


‘The abbreviation SMD* for Surface Mounted Device is 
the most common designation for this new component. 
SMDs are designed with soldering pads or short leads 
and are much smaller than comparable leaded compo- 
nents. In contrast to conventional components, the 
leads of which must be inserted into holes, SMDs are 
directly attached to the surface of the PCB and then 
soldered. In figure 2 and the section below the various 
SMD types are summarized. Surface mountable compo- 
nents include “chips”** with cubic dimensions, cylindri- 
cal SMDs, plastic packages with solder pins (SOT, SO, 
VSO package), chip carrier packages, miniature IC 
packages (Quad Flat Pack, Flat Pack), TAB components 
and special SMDs such as inductors, trimmers, quartz 
crystals, switches, plugs, relays etc. 


* Besides, the terms SMC (Surface Mounted Component), 
SMT (Surface Mount Technology), SMA (Surface Mount 
Assembly) are used. 


** The designation “chip” should only be used when confusion 
with semiconductor chip as used in semiconductor techno- 
logy can. be excluded. 


SMD types: 
(see also chapter 13 “Siemens SMD Product Spectrum”) 


Cubic components (“chips”) 
Preference types 0805, 1206, 1210, 1812, 2220,... 


Cylindrical components 
MELF”, MINIMELF, MIKROMELF 
TUBULAR (e.g. tubular capacitors) 
SOD 80 (MELF-similar diodes) 


SOT 23, 143, 89, 192 
SO? 4...28 pins (SOIC) 
VSO® 40 pins 


CHIP CARRIER 
Plastic case (PLCC%’) 
Ceramic.case (LCCC) 


ICs with gull-wing leads ~ 
Flat Pack 
Quad Flat Pack 


MIKROPACK TAB® 


Special packages for: 
Inductors, SAWs”), trimmers, 
quartz crystals, switches, plugs, relays etc. 


") Metal Electrode Face Bonding 
2) Smail Outline 

3) Very Small Outline 

4) Plastic Leaded Chip Carrier 

5) Leadless Ceramic Chip Carrier 
® Tape Automated Bonding 

” Surface Acoustic Wave Filter 
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Figure 2 SMD types 
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Most of these components are suitable for dip solder- 
ing; chip carriers, TAB (MIKROPACK) and some special 
versions require other soldering methods. 


Resistors, ceramic capacitors and discrete semiconduc- 
tors represent at 80% the largest part of the SMD spec- 
trum. In the range of SMDs the cubic shape prevails 
over cylindrical versions, as the latter can only have two 
pins thus being exclusively suitable for resistors, capaci- 
tors and diodes. 


If development of a special SMD package is not advis- 
abie for eiectiic of economic reasons, the DIP package 
can be converted into a surface mountable version by 
bending the leads (see chapter 13.2, optocouplers in 


DIP 6 SMD package). 


SMD dimensions 



































Package Dimensions (mm) | Standard 

0805 2.0 x 1.25 IEC 

1206 3.2 x 1.6 IEC 

1210 3.2 x 2.5 IEC 

1812 4.5x 3.2 IEC 

2220 5.7 x 5.0 IEC 

MELF 59x22 ¢ 

MINIMELF 3.6x 1.4G 

MIKROMELF 2.0x 1.27 d 

SOD 80 3.5x 164 

SOT 23 3.0x 1.3 | DIN 23A3 JEDEC TO-236 

SOT 143 3.0 x 1.3 DIN 23A3 

SOT 89 45x 1.5 JEDEC TO-243 

SOT 192 4.5 x 4.0 

SO 4...28” spacing 1.27 JEDEC MO-046... 

VSO (SOT 158)? spacing 0.76 

PLCC spacing 1.27 JEDEC MO-04... 

LCCC spacing 1.27 JEDEC MO-04... 
» $06 3.9x4.00r 3.9x 6.2 (incl pins) 


SO 8 §.2x4.00r 52x 6.2 (incl. pins) 
$014 88x40o0r 88x 6.2 (incl. pins) 
SO 20L 12.8 x 7.6 or-12.8 x 10.7 (incl. pins) 
2) VSO 15.5 x 7.6 or 15.5 x 12.8 (incl. pins) 


An important factor for automatic assembly is the 
components’ adequate and uniform geometry. Some 
packages are already standardized (IEC) or are pro- 
posed for standardization (JEDEC Recommendation). 


For more than ten years Siemens has offered its cus- 
tomers SMDs and thus has gained considerable experi- 
ence in the field of SMD production through continual 
modernization and development. The spectrum of active 
and passive components available covers ICs, transis- 
tors, diodes, ceramic multilayer capacitors, NTC ther- 
mistors, as well as SIFERRIT miniature ferrites, and the 
product menu is growing larger almost daily. 


3. Advantages of Surface 
Mounting 


The three major benefits of surface mounting 
@ rationalization 

@ miniaturization 

@ reliability 

are discussed in the following. 


A consistent concept as regards components, board 
layout, assembly machines, processing and testing is 
essential for an efficient application of surface mount 
technology; in other words, the aim should be an opti- 
mized overall concept. The component price, for 
example, should not be seen isolated, but with regard to 
the total cost including placement, soldering and testing 
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which may already be considerably lower than with con- 
ventional board assembly technology. 


In the following the advantages of surface mounting are 
analyzed as to component, PC board, automatic 
assembly, reliability and rework. 


3.1 Components 


@ SMDs are much smaller than leaded components, 
thus enabling smaller board size, higher packing den- 
sity, reduced storage space and finally smaller equip- 
ment to be obtained. 

Light weight makes them ideal for mobile appliances. 
No leads means high resistance to shock and vibra- 
tion. 

Cutting and bending of leads are eliminated. 
Parasitic inductance and capacitance due to leads 
are substantially lowered making SMDs particularly 
suitable for RF applications. 

Automatic assembly machines ensure accurate 
placement. 

MIKROPACKs, PLCCs and similar packages permit a 
considerably higher number of pins. 

Closer capacitance tolerances can easily be obtained 
for capacitors with low capacitance values. 

The growing demand for SMDs results in lower pro- 
duction costs, so that further cost reductions can be 
anticipated. The surface mount version of ceramic 
multilayer capacitors, for example, is even today 
cheaper than the leaded version. 


Application 
Notes 





3.2 Printed Circuit Board 


e@ Surface mount technology makes PC boards smaller. 
When using SMDs on both sides of the board, size 
can be recuced by more than 50 per cent. On the 
other hand, maintaining the PCB size implies reduced 
packing density and thus higher yields and higer 
reliablity. 

@ In many cases the printed circuits can be shortened 
and reduced in number. Owing to the compact “lead- 
less” construction the electrical characteristics can 
easily be reproduced, thus cutting the cost for adjust- 
ing RF circuits. 

e@ Surface mount technology does not require a special 
PCB material; standard materials such as phenolic 
resin laminated paper and glass-fiber laminated 
epoxy material are quite suitable, but of course, 
special materials, e.g. for RF circuits, can be used, 
too. For normal packing density the printed circuit 
precision should meet current requirements. 

@ The elimination of through-holes entails a further cost 
reduction. This is quite an important factor, as the 
cost for the drilling of holes can amount up to 10% of 
the total PCB cost. 


e@ Mixed assembly with leaded components is possible. 
The reason for using this assembly variation was 
explained in the beginning. 


3.3 Assembly 


The average cost per component for automatic assemb- 
ly can be considerably cut by surface mounting, 
because the smaller number of assembly machines” 
entails less capital investment, maintenance, servicing 
and factory space. 

e@ A major advantage of surface mounting are the high 
component placement rates attained by automatic 
placers. Fast machines can place several hundred 
thousand components on the PCBs per hour. 


@ Automatic placement systems for SMDs feature high 
placement reliability. Failure rates of less than or 
equal to 20 ppm (parts per million) can be obtained 
by machines capable of identity checking and defec- 
tive recognition. This means that out of a million 
placed components only max. 20 are not at all or 
incorrectly assembled. 


e In mixed assembly any ratio of SMDs and leaded 
components is possible, thus facilitating transition to 
the new technology. 

@ Some automatic placement systems can handle a 
wide range of different components. For details see 


ahantar 19 9 
VLIaAVLG! Iau, 


3.4 Reliability 


The demands on quality and reliability of PCB assemb- 
lies increase steadily. It is a matter of fact, that in this 
respect SMDs have at least to meet the standard set by 
conventional through-hole technology. 


As surface mount technology is a relatively new deve- 
lopment, sufficient proven information on quality and 
reliability is not yet available. However, the following 
general statements can be made: 

@ The failure rate of SMDs does not exceed that of 
leaded components. Omission of leads means one 
point of contact less. Owing to their small size and 
light weight SMD assemblies feature a higher resis- 
tance to mechanical stress (vibration, shock) than the 
corresponding assemblies with leaded components. 

e@ A quality approval for SMDs used in hybrid circuits 
can be usually applied to surface mounting, as well. 

@ High requirements are placed on the solderability of 
SMDs. The specifications for wetting, leaching and 
storage have to be observed (see chapter 7). 


e@ In many cases the soldering methods are the same 
as with other mounting methods. The known advan- 
tages and disadvantages apply to surface mount 
technology as well. One should bear in mind, how- 
ever, that the criteria for judging solder joints are dif- 
ferent for wave soldering and reflow soldering (see 
chapter 7.2). For example, the filling of through-holes 
with solder is only possible with the wave soldering 
method, with reflow soldering the amount of solder is 
too small. 


@ !f components have to be replaced because of incor- 
rect assembly, reliablity of the board — although cor- 
rectly assembled then - is diminished. Hence, auto- 
matic placement systems with their high degree of 
placement reliability enhance board reliability. 


3.5 Rework 


Elimination of component preparation, high placement 
reliability provided by automated systems, and careful 
planning of each step of the design and production 
process considerably reduce expensive rework of PCB 
assemblies with SMDs. 


" At present three assembly machines are usually required for 
leaded components: 
insertion machine for radial-leaded components, 
insertion machine for axial-leaded components, 
insertion machine for DIPs. 
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4. Restrictions and Special 
Features of Surface 
Mounting 


Maximum packing density — one of the primary goals in 
surface mount technology — requires the use of minia- 
ture components, i.e. certain IC packages (e.g. VSO or 
MIKROPACK). This involves problems, not necessarily 
resulting from surface mount technology as such, but 
from miniaturization in general. 

@ The use of high-pin-count ICs may require new PCB 
design (fine etching and super-fine etching) and an 
increased number of layers (multilayer) because the 
space between the IC pins is too narrow for printed 
circuits. 

Due regard must be paid to heat dissipation. The high 
packing density may cause thermal problems. Special 
PCBs with good thermal conductivity can aid heat 
removal, if necessary. 

The use of ceramic components is restricted. Due to 
the different thermal expansion coefficient of ceramic 
and PCB material, ceramic SMDs with edges longer 
than 6 mm should not be used on phenolic resin 
laminated paper and epoxy glass fiber boards. 


Not all SMDs are suitable for dip or wave soldering. 
This has to be considered when designing the PC 
board. 

Some components are not yet available as SMD ver- 
sion. Not all SMDs available are standardized. 

High voltages naturally require certain minimum 
spacings. 

Visual inspection of solder joints becomes difficult if 
the leads are partially beneath the component body. 
Therefore, soldering methods should be optimized so 
that visual inspection will become unnecessary. 

Test methods have to be adjusted to SMD assemb- 
lies. Development of new adapters may be required. 
Repair of SMD assemblies may be more costly as 
compared with conventional PCB assemblies. 


5. Market Forecast for SMD 
Applications 


Figure 3 shows the increasing share of surface mount 
technology in the market. Internationally, the replace- 
ment of leaded components on PCB assemblies by 
SMDs is expected to reach 50% by 1990. 
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Figure 3 Trends in mounting techniques 
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6. Fixing SMDs by Glue 


New in surface mounting is the gluing procedure 
required for fixing the components when the PC board 
is to be turned upside down for soldering. The glue has 
to meet numerous requirements. It must provide reliable 
fixing of the components (also of heavy ones) on all 
kinds of PC boards. Furthermore, it should feature uni- 
form viscosity to ensure easy handling; a pot life of at 
least several days is advisable. The glue should feature 
short curing time at low temperature. After curing the 
glue must not show chemical reactions in order not to 
impair board or components. On the one hand the 
adhesive is required to withstand high thermal stress, 
and on the other hand it must permit removal of SMDs 
from the assembled board in case of repair. For repairs 
the component body is heated, so that the adhesive 
becomes soft and allows the component to be removed 
without damaging the printed circuit below it. The glue 
has to be non-toxic, as odorless as possible, and free of 
solvents. Besides, it should feature good heat conduc- 
tivity. Development of new adhesives is under way. 


Application 
Notes 





The component outline should be such that the adhe- 
Sive can easily be applied, i.e. the distance between 
component body and board must be closely tolerated 
. (fig. 4). 


There are three methods of dispensing the glue 
- by applicator 

- by pin transfer 

~ by screen printing. 


Not all adhesives are equally suitable for all methods. 


The Siemens pick-and-place machine (see chapter 12.3) 
dispenses the glue by an applicator simultaneously with 
the placement process. 


Figure 4 Form of the glue dot and component outline 
Component and glue dot have to be shaped such 
that the component is reliably wetted while 
the contact area remains free of glue. 
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7. Soldering Techniques 


An appropriate soldering method is particularly impor- 
tant for obtaining good electrical contact and inhibiting 
short circuits. The choice of the soldering procedure 
depends on the PCB design (single or double-clad, 
multilayer etc.), the components supplied, and the pro- 
duction facilities. While many SMDs are suitable for all 
soldering methods, the soldering technique for ICs, for 
example, has to be chosen very carefully. Besides 
manual soldering, which should only be used for repair 
purposes, there are several automated soldering 
methods such as bath soldering (wave and dip solder- 
ing) and reflow soldering. 


With bath soldering the solder is applied during the sol- 
dering process itself, whereas with reflow soldering the 
solder is applied before. For this reason the precondi- 
tions for bath soldering, e.g. component orientation and 
configuration are quite different from those for reflow 
soldering. The reflow method is particularly advisible for 
soldering certain !Cs (see chapter 9). 
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7.1 Wave soldering 


Wave soldering is the most popular automated soldering 
process in the production of PCB assemblies. The soi- 
der bath temperature lies between 240 and 260°C and 
the dwell time is 1 to 3 seconds. Before soldering the 
flux is applied. 


High packing density on the PCB side to be wave sol- 
dered involves the problem of solder bridges and sha- 
dows (not completely wetted leads and pads). There- 
fore, PCB layout, i.e. component configuration, should 
match the soldering method used. 


Dual-wave soldering best meets requirements of sur- 
face mounting. The first turbulent wave sends up a jet 
of solder to ensure good wetting of all metalization 
areas, while the second more laminar wave removes the 
excess solder (solder accumulations and bridges). 


7.2 Reflow soldering 


In reflow soldering a specific amount of solder, e.g. in 
form of solder paste, is applied to the PC board. After 
attaching the SMDs the reflow process is performed by 
one of the following methods: 


© vapor phase soldering 
e hot gas soldering 

@ heat collet soldering 
e infrared soldering. 


The latest reflow technique is vapor phase soldering, 
where the entire PC board is uniformly heated until a 
defined temperature is reached; there is no possibility 
of overheating. The defined temperature (e.g. 215°C) in 
a saturated vapor zone is obtained by heating an inert 
(neutral) fluid to the boiling point. A vapor lock above 
this primary vapor zone prevents the expensive primary 
medium from escaping (fig. 5). 


Figure 5 Principle of vapor phase soldering 
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When the assembled PC board is immersed in the vapor 
zone the vapor condenses at the cold parts and trans- 
fers its heat to the workpiece. Adequate heating control 
ensures continuous vapor supply. Summing up, it can 
be said that vapor phase soldering is a very gentle 
method that excludes overheating. At present it is the 
best reflow soldering method, if components with differ- 
ent thermal capacity are densely positioned or if 
adequate heating cannot be provided otherwise. 


Other methods are hot gas and infrared soldering in 
continuous-type furnace. As compared to vapor phase 
soldering these methods have the disadvantage of poor 
heat transfer and nonuniform heating effect on compo- 
nents with different thermal capacity. 


For heat collet or pulse soldering a collet or a soldering 
iron is used to transfer the heat to the component 
leads. It is important to force the leads into reliable con- 
tact with the solder pads before and during the solder- 
ing process. This method is preferably used for MIKRO- 
PACK and Flat Pack packages. 


7.3 Iron soldering 


Manual soldering with temperature-controlled miniature 
iron should only be used in exceptional cases (repair, 
etc.), because this method is not only uneconomic, but 
can also damage components or PC board. 


7.4 Fluxes, cleaning agents 
Wave soldering requires no other fluxes than those used 


for conventional techniques (e.g. collophony F-SW32 in 
accordance with DIN 8511). 


Figure 6 Variations of PCB assemblies 


Most of the solder pastes required for reflow soldering, 
however, contain aggressive fluxes the residues of 
which must be removed by a cleaning process. 


7.5 Conductive adhesion 


Conductive adhesion is not a soldering process, but 
shall be described here for the sake of completeness. 

It is not very often used since most conventional PC 
boards with a surface of tin or solider tin are not suitable 
for gluing. lf components or PC board permit gluing, 
silver-filled mixed epoxy resin adhesives can be recom- 
mended. These can be spread by an applicator, screen 
printing, or by pin transfer. The times required for curing 
are between 1 min and 12 h depending on the tempera- 
ture. The thermal stress imposed on the components is 
less than with soldering, but the adhesion process must 
be performed separately after soldering the other com- 
ponents. 


8. Assembly Variations 


Figure 6 shows the PCB assembly variations possible 
with SMDs: Assemblies exclusively with SMDs in the top 
row (fig. 6a and 6b), mixed assemblies, i.e. SMDs com- 
bined with leaded components in the middle (fig. 6c 
and 6d), and mixed assembly consisting of dip solder- 
able components (on solder side) and non-dip-solder- 
able components (on component side) in the last row 
(fig. 6e). The versions illustrated in figures 6b, d, e 
require double-clad PC boards. 











Vm 




















412427 


Application 
Notes 





In mixed assemblies with SMDs and leaded compo- 
nents (fig. 6c and 7) the leaded components are usually 
placed first, then the board is turned over and the glue 
applied. Subsequently the SMDs are placed, the glue is 
cured and after a renewed turn over the poate is wave 
soldered. 


Figure 7 Mixed assembly of SMDs and leaded 
components (variant 1) 
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The second variant shown in figure 8 differs from the 
first in so far as the glue is applied by screen printing at 
first; the following production steps are executed as 
illustrated in figure 8. This procedure has the advantage 
that the glue can be applied by screen printing, how- 


ever, it has to be taken into account that because of the 


already mounted SMDs vacant board space is required 
for the mounting tools of the insertion machines, which 
are needed for cutting and bending the leads of con- 
ventional components. 


Figure 8 Mixed assembly of SMDs and leaded components 
(variant 2) 
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The procedure for double-sided SMD mounting is as 
follows: 


@ Screen printing of solder paste 

e@ SMD placement 

@ Reflow soldering 

e Insertion of leaded components 

e@ PCB turn over 

@ Application of glue 

@ Placement of SMDs on the reverse side 

e Curing of the glue 

e PCB turn over 

@ Mounting of components requiring special handling 
@ Fiuxing, wave soidering 

Here both reflow and wave soldering are used. 


Assemblies including leaded components always 
require wave soldering. 
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The aim is a uniform mounting procedure with the Figure 10 is a flow chart for the various assembly and 
exclusive use of SMDs. Figure 9 shows examples for soldering variants. 

totally surface mounted assemblies with reflow solder- 

ing (top) and wave soldering (bottom). 


Figure 9 PC board exclusively with SMDs, reflow soldered or wave soldered 
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Figure 10 Possible assembly procedures for SMDs and 
leaded components 
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SIEMENS 


Solderability of the 
Small Outline Coupler 


Appnote 39 


by Karsten Uhde 
Jim Hopper 


OBJECTIVE 


Investigate the effect of various surface mount component 
assembly operations on the electrical and mechanical 
performance of the small outline coupler (SOC). 





SUMMARY 


The small outline coupler is an SOIC-8 package, modified in 
height to achieve adequate isolation between input and out- 
put. Because of the reduced package dimensions of the 
device and the rigorous soldering techniques that surface 
mount technology requires, the coupler was submitted for 
testing under wave solder, vapor phase, and IR reflow 
processes. 


The SOC performed well in all the assembly and soldering 
tests, All three soldering processes can he safely used 
wjth no trade-off in electrical performance (data sheet 
compliance) or package integrity (nermeticity). For wave 
soldering, correct orientation of the devices is recom- 


mended to minimize solder bridging. 


11-130 


DESCRIPTION 


A test lot of 240 SOC’s were processed through a state-of- 
the-art surface mount assembly line (see Table 3, Equip- 
ment). The couplers were mounted in lots of ten on 5” by 
5” test boards using the Dyna Pert MPS-118 pick and place 
machine. The assembled boards were prepared for solder- 
ing by curing and preheating. The soldering processes 
chosen were the three most common techniques; wave 
soldering, vapor phase, and IR reflow. The tests varied the 
durations, temperature profiles, and repetitions. After the first 
and last soldering steps, the boards passed through a 
cleaning operation (See 4, Cleaning Conditions). 


All 240 couplers were tested for compliance to the IL212 
specification after each soldering step. For each soldering 
technique, read and record data was taken on twenty 
devices (see Table 2, Worst Case Examples). To study the ef- 
fect of solder heat on package integrity and long term 
reliability, two lots of unmounted SOC’s were submerged in 
260°C solder and then subjected to pressure pot and 
85°C/85% BH tests. 


1. DUAL WAVE SOLDERING 


A. Process Description 
The Dyna Pert MPS-118 was used for the automatic 
epoxy dispensing and the pick-and-placement of the 
SOC. After curing the epoxy for 3 min. at 110-120°C 
the boards passed through the Electrovert Century 
3000 dual wave solder machine (Figure 1, Wave 
Soldering Procedure). 


This equipment has 2 waves, 2” and 4” wide respec- 
tively and 4” apart. The first wave is turbulent to 
avoid shadowing on high density boards and to reach 
all exposed contacts with liquid solder. The second 
wave is homogeneous and removes excess solder, 
i.e., solder bridges. 


After the first and the last pass through the solder 
equipment, the boards were cleaned to remove flux 
and other residue. 


B. Process Conditions 
NORMAL PROCESS 
4 boards, 40 units 
Preheating Temp/Time: 25°C -— 120°C, linear/12 min. 
Solder Temp/Time: 256°C/4 seconds (submerged) 
Cleaning 
Number of passes: 2 


Result: 0/40 failures to L212 spec. (See Table 2, 
Group 17 for read/record data) 


NORMAL PROCESS, Repetitive 
2 boards, 20 units 

Same as normal process except: 
Number of passes: 5 


Result: 0/20 failures to IL212 spec. 


2. VAPOR PHASE SOLDERING 


A. Process Description 
After the solder paste screening of the boards, the 
couplers were placed on the PC boards. To harden 
the solder paste, the boards were heated to 110°C to 
120°C for three minutes. This curing secures compo- 
nent positioning during handling. Curing is followed 
by preheating, vapor phase soldering (HTC IL-18), and 
cleaning after the first and last pass. (Figure 2). 


B. Process Conditions 
NORMAL PROCESS 
8 boards, 80 units 
Preheating Temp/Time: 25°C - 120°C, linear/12 min. 
Primary Zone Temp/Time: 215°C/18 seconds (See 
Figure 3, Temperature Profile) 
Cleaning 
Number of passes: 2 


Result: 0/80 failures to the IL-212 spec. (See Table 2, 
Group 2 for read/record data) 


Figure 1. Wave Soldering Procedure 





Figure 3. Typical Vapor Phase Profile 
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LONG FLOW PROCESS 

2 boards, 20 units 

Same as normal process except: 

Primary Zone Temp/Time: 215°C/46 seconds 
Number of passes: 2 


Result: 0/20 failures to the IL-212 spec. 


LONG FLOW PROCESS, Repetitive 
2 boards, 20 units 

Same as Long Flow process except: 
Number of passes: 5 


Result: 0/20 failures to the IL-212 spec. 
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Apply glue Cure paste 


Figure 2. Vapor Phase Soldering Procedure 
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3. IR REFLOW SOLDERING Figure 5. Typical IR Reflow Profile 


A. Process Description 
Preparation and assembly were similar to the vapor 


phase process. The boards were passed through the 240 
SPT 770 for the reflow process and then cleaned 
(Figure 4, 1R Reflow Soldering Procedure) using the 200 
Cougar 1000, and Dyna Pert pick and place machine Oo 
except for the omission of the epoxy attachment a 
operation. £ 150 
® 
B. Process Conditions 2 
NORMAL PROCESS = 90 
ad 


2 boards, 20 units 
Preheating Temp/Time: 100°C/30 seconds 
Reflow Temp/Time: 30 
Zone 1 150°C/1 minute 1 2 3 4 5 
Zone 2 180°C/1.5 minutes 
Zone 3 235°C/1.5 minutes (includes cool down) 
(see Figure 5, Temperature Profile) 
Cleaning 
Number of passes: 2 


Result: 0/20 failures to the IL212 spec. (See Table 2, 
Group 3 for read/record data) 


Time (Minutes) 


4. CLEANING CONDITIONS 
Solvent: Freon TMS 


LONG FLOW PROCESS Solvent Temp: 40°C 
2 boards, 20 units Cleaning Zones: 
Preheating Temp/Time: 100°C/1 minute 1. Sprei 53 PSI top of PWB 
Reflow Temp/Time: 16 PSI bottom of PWB 
Zone 1 150°C/2 minutes ; 
Zone 2 180°C/3 minutes 2. Emersion: 16 PSI top spray to create turbulence 
Zone 3 235°C/3 minutes (includes cool down) 3. Spray: 10 PSI top of PWB 
Number of passes: 2 8 PSI bottom of PWB 
Result: 0/20 failures to the IL212 spec. Dwell time: Approx. 1 minute in each Zone 


LONG FLOW PROCESS, Repetitive 
2 boards, 20 units 

Same as Long Flow process, except: 
Number of passes: 5 


Result: 0/20 failures to !1L212 spec. 


Figure 4. IR Reflow Soldering Procedure 
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Table 1. Reliability Test (after Solder Heat) 
1A. Pressure Pot Test (121°C, 15 psig steam) 


=a 







3 x 10 sec. 


oss | OF 


“failed |, (25 wa at Vp = 10 V) 





1B. Temperature/Humidity (85°C/85% RH) 


om [vm [om [am [ae 


ae [me [om om 









0/38 0/38 0/38 0/38 0/38 0/38 


Note: Datasheet parameters were checked at each time point. BViso was only tested at the end of the test sequence. 


5. PACKAGE INTEGRITY TEST 


To simulate a worst case condition of heat exposure, the 
couplers were submerged in solder for 10 seconds, three 
times consecutively. Immediately thereafter, the parts 
were submitted to pressure pot test and high tempera- 
ture/humidity to verify the package integrity as well as 
isolation breakdown voltage (see Table 1, Reliability Tests 
after Solder Heat). These tests could not be done 
mounted on a board. FR4 PC board material is not 
completely moisture resistant, therefore providing a 
leakage path. 


No discoloring of the white outermold was observed. 
After 5 cycles of wave soldering the pc board started to 
discolor and flex. 

The effect on CTR change was minimal. 


The average change at 1 mA Ir was: 


Dual Wave Soldering + 1.5% 
Vapor Phase Soldering + 8% 
IR Reflow Soldering + 1.8% 


The visual inspection showed no cracks or damages and 
the reliability test results were excellent. After a pre- 
conditioning of 3 times 10 seconds in 260°C solder, only 
1 out of 38 units failed 288h pressure pot (after 144h one !p 
failure) and 0 failures out of 38 after 1000h 85 °C/85% RH. 
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6. CONCLUSIONS 


The small outline coupler, a modified SOIC-8 package, 
was easy to handle during assembly and processing. No 
electrical failures occurred as a result of the soldering 
processes. Visual inspection of the solder joints showed 
consistent results. Solder bridges tended to form in the 
wave soldering process due to the narrow lead spacing. 
This is a recognized phenomena for this process, 
although the increased component height may be 
another factor contributing a shadowing effect. This 
possible effect can be minimized by orienting the SOC 
with its length perpendicular to the solder wave (see 
Figure 6). 


Figure 6. Orientation of Components on PC Board 
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Table 2. Worst Case Examples of Read/Record Data 
Group 1: Dual wave soldering 


PRE POST CHG PRE POST CHG PRE POST CHG PRE POST , CHG 
a 
a 
150 


80 85 +6% 150 0 175 180 +3% 580 600 +3% 
Average of 20 samples: PRE = 64, POST = 65, CHG = +1.5% 


Group 2: Vapor phase soldering 


CTR (%) at VCE =5V Hre at Vee = 5V 


le = 1mA le = 5 mA lp = 10 mA Ip =1 pA 
PRE POST CHG PRE POST CHG PRE POST CHG PRE POST CHG 
0 80 +14% 150 160 +7% 170 180 +6% 580 590 +2% 
0 62 +3% 136 124 -8% 150 155 +3% 600 620 +3% 
0 60 


7 8 +4% 150 1 +6% 170 180 + 6% 640 650 +2% 
Average of 20 samples: PRE = 63, POST = 64, CHG = +1% 























Group 3: IR reflow soldering 


CTR (%) at VCE = 5 V Hee at Voge = 5V 


lp =1mA lp =5 mA lp = 10 mA Ip = 1 pA 
PRE POST CHG | PRE POST CHG | PRE POST CHG | PRE POST CHG 
62 65 +5% | 140 130 -7% | 155 160 +3% | 560 570 +. 2% 
53 57 +8% | 120 116 -3% 530 550 + 4% 


74 84 + 14% 150 160 +7% 170 180 +6% 550 560 + 2% 
Average of 20 samples: PRE = 60, POST = 61, CHG = +2% 











Table 3: List of Equipment Table 4: List of Materials 


Equipment Used 
Cougar, 1000 
Dyna Pert, MPS-118 
PT, 770 













[Procedure | Material = 
Mount Components | FR4 PC board, single side 


Attach Wave 

Soldered Locktite #360 epoxy 

Components to PWB 

Wave Solder Alpha Flux RMA SM34-18 


Wave Solder Federated Fry Metals bar solder 


(63Sn/37Pb) 


Vapor Phase & Alpha Solider Paste RMA 390 DH3 
IR Reflow (62Sn/36PB) 


Vapor Phase Fluoroinert 531? (mfg. bv 3M) 


Freon TMS 


Vapor Phase HTC, IL-18 
Electrovert, Century 3000 
Solvent Clean Detrex, PCBD - 18ER-A 
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SIEMENS 


Low Cost, Plastic Fiber Optic Systems 


Using 


Siemens Light-Link Emitters and Detectors 


Appnote 40 


Part 1 -— Light-Link Emitters & Detectors 
Features & Description 


by Heinz Haas, Wilhelm Karsten, Franz Schellhorn 


Signal transmission through optical fi- 
bers is a fully developed technology. 
Some million kilometers of transmission 
systems have already been installed. 
Making full use of the benefits of this 
technique in all conceivable applications 
is so far held back by extremely high cost 
of opto-electronic components and con- 
nectors. The new light-link components 
described here are ideal for applications 
with less stringent requirements, for ex- 
ample, where only low bit rates have to 
be transmitted or fairly short distances 
need to be covered. The devices are very 
inexpensive because they are derived 
from proven emitter diodes and detector 
components. Typical applications, apart 








from signal transmission are in optical 
sensors, optocouplers, display elements 
and optical-fiber sensors. Siemens has 
introduced three emitter diodes, for radi- 
ation wavelengths of 560 nm (SFH 751), 
660 nm (SFH 750, SFH 750V), and. 950 nm 
(SFH450, SFH450V) and these can easily 
be connected via optical fibers. A high- 
sensitivity phototransistor (SFH 350, SFH 
350V) and a PIN photodiode (SFH 250, 
SFH 250V) for high frequencies and pulse 
rates up to several Mbit/s are available as 
detectors. 


Special emphasis on the device shape 


The particular shape of the new light-link 
devices, which are similar to 5-mm 
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Fig. 1 Optocouplers built from light-link 
components optical fiber and connected with 
a shrink sleeve. 
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Fig.2 Cross section of light-link emitter 
diode 


diodes, is crucial to making transmission 
links simple to construct. A cylindrical 
opening is provided in the top of the 
component for inserting the plastic fiber 
(Fig. 2). 


Minimum hole diameter is 2.2 mm to 
suit commercially available plastic fibers. 
The light-link core, 1 mm in diameter, 
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Fig.3 Relative change of coupled-in power P,,, and photocurrent Ip 
measured at the receiver with distance z between device lens and fiber 






has an opaque outer jacket which need 
not be stripped off before insertion. The 
optical fiber is automatically located on 
the chip. Firm connection between the 
component and the optical fiber is made 
by a shrink sleeve which also provides 
protection against extraneous light 
(Fig. 1). Except the SFH 751 all parts are 
also available in our plastic connector 
version (SFH 250V, SFH 350V, SFH 450V, 
SFH 451V, SFH 750 V). 


Lens prevents misalignment 


The bottom of the insertion hole is lens- 
shaped so that most of the radiation 
emitted from the semiconductor chip is 
coupled into the optical fiber and then 
guided to the detector chip at the receiv- 
ing end. This increases the coupled-in 
power by around 20%. 

Another important function of this com- 
puter-designed lens is in compensating 
for production tolerances and assembly 
errors to concentrate maximum radiation 
at the fiber ends. Possible inaccuracies 
are: position of the semiconductor on the 
carrier, dimensional tolerances of the 
fiber and incorrect lens-fiber distance. 
The effect of these tolerances when devi- 
ations are kept fairly small can be seen 
from Figs. 3 and 4. 

So even with a lens-fiber distance of 
1 mm as much as 60% of the maximum 
obtainable radiation is coupled in 
(Fig. 3). 
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Fiber 


Pe 
Zhe 


Fig.4 shows that the lateral misalign- 
ment is negligible with a 0.05-mm typical 
center inaccuracy of the plastic fiber. 
The lens incorporated in the package 
allows simple mechanical construction of 
a transmission system at low cost using 
light-link components. 


Effects of the fiber on the transmitted 
power 


Fiber ends 


What proportion of radiant power is 
coupled into the fiber is not only deter- 
mined by the emitter diode characteris- 
tics but depends a great deal on the finish 
of the optical fiber ends. Cutting the 
fiber to the desired length with a blade 
introduces attentuation up to a factor of 
3. For short-distance applications (below 
3 m) this loss may be acceptable because 
no special fiber treatment is required. 
With long transmission distances, how- 
ever, it is a good idea to polish the fiber 
ends with a suitable finishing compound. 
All data sheet values refer to polished 
fiber ends. 


Fiber bending 

The total reflection at the boundary 
between the fiber core and the outer 
jacket, that is, at the transition from a 
high refractive index to a low one, is 
crucial to the light guidance in the fiber. 
Radiation striking the boundary at a 
glancing angle is reflected and remains in 
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Fig.4 Relative change of coupled-in power P,, and photocurrent [, 
measured at the receiver with lateral misalignment r of fiber to device 
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Fig.5 Transmission losses of two Mitsubishi fibers with radiation wavelength 


the fiber core. Bending the fiber, how- 
ever, changes the angle of incidence at 
the bending point and allows a certain 
proportion of the radiation to disappear 
through the outer jacket. 

To give an example: bending a plastic 
fiber to about 180° with a radius of 1 cm 
produces losses of 10 to 20%. Particular- 
ly with large cables and fixed connections 
it is important to maintain or, better, to 
choose as large a radius as possible. 


Absorption losses in the fiber 


Radiation losses discussed so far appear 
to be negligible as they are easily re- 
duced by appropriate methods. Losses 
produced by absorption of radiation in 
the fiber material, however, cannot be 
influenced at all. Fig.5 shows transmis- 
sion losses of two Mitsubishi plastic 
fibers. 

These plastic fibers do not stand up to 
some of the optical fiber cables widely 
discussed in the media. 

Their advantages are low price and easy 
use in linking short distances. The red 
emitting diode SFH 750, SFH 750V in 
pulsed mode and the ESKA EXTRA EH 
4001 fiber are capable of reliably covering 
transmission distances up to 100 m. 


Quality safeguards long service life 


Experience gained from producing mil- 
lions of optical transmitters and detec- 
tors is now going into the manufacture of 
light-link components. 

The SFH 450, SFH 450V infrared diode 
have an average service life of 10° compo- 


nent hours at 10 mA forward current and’ 


60°C ambient temperature. SFH 750, SFH 
750V and SFH 751 achieve more than 10° 
component hours (at 20 mA and 40 °C). 
Ageing effects are not to be expected 
with optical detectors. 

The ruggedness of light-link components 
makes them ideal for applications where 
they are exposed to severe mechanical 
stresses. Stress tests on vibration (to DIN 
IEC, part 2 to 6, test Fc) and shock (to 
IEC 68-2-27, test Ea) were successfully 
passed. 


Optocouplers with almost unlimited 
dielectric strength 


Optocouplers are used to transmit sig- 
nals between areas making no electrical 
connection or between areas at different 
potentials. In conventional optocouplers 
the transmitter and receiver are a very 
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short distance apart. Even the outer 
creepage distance along the plastic pack- 
age is only a few millimeters. Thus the 
maximum voltage that can be handled by 
the devices, is relatively low. For higher 
dielectric strength requirements, cou- 
plers constructed from light-link compo- 
nents are to be preferred. 

Using a 5-cm long fiber to connect emit- 
ter diode and detector allows an insula- 
tion voltage of 40 kV. Even when the 
dielectric strength is not the important 
point, the set up has a capacitance of 
only 0.01 pF between emitter and detec- 
tor. A low coupling capacitance is 
necessary in transmitting high-frequency 
signals. 

One application of such an optocoupler is 
described on the following pages. 


Application 


Notes 











Part 2 - Plastic Fiber, Light-Link Optocouplers are Faster 


Application Example 
by Gunther Hirschmann 


Derived from opto-electronic. mass-pro- 
duced components, light-link devices are 
special types which permit the simple 
construction of signal transmission paths 
using plastic fibers. 

Optical signal transmission has the 
following advantages relative to conven- 
tional wire links: 

e Handling of high frequencies because 
of short switching times and negligible 
capacitive coupling, 

* maximum transmission distance is sev- 
eral yards. 

e the low power transmitter allows oper- 
ation in areas subject to explosion 
hazards because there is no risk of igni- 
_ tion, 

e interference-free transmission even in 
the presence of strong, varying electro- 
magnetic fields, 

e no crosstalk because of negligible 
capacitive coupling between emitter and 
detector, 

e unlimited isolation voltage ratings. 


Every device has particular features 


The three optical emitter diodes avail- 
able are distinguished by emission colors 
and radiation wavelengths: 

SFH 450 - infrared, 950 nm, 

SFH 750 - red, 660 nm and 

SFH 751 - green, 560 nm. 

In addition, they have features which 
either recommend or exclude their use in 
particular applications. The SFH 450 IR- 
diode provides the highest efficiency in 
converting electrical power into radi- 
ation. It allows the strongest signals to be 
obtained in the detector circuit. 
Attenuation in the plastic fiber at 
950 mm is so high (Fig. 5), however, that 
this combination is only suitable for 
short-distance transmission. 

Moreover, the switching times oi avout 
tus do not satisfy the more stringent 
frequency response requirements. With 
ten times shorter switching times [2] but 
reduced radiation power, the SFH 750 
red diode is better suited to handling 
high-frequency pulse trains. The SFH 
751 green diode is not suitable for signal 
transmission tasks. Its radiation power is 


et a 


far below that of the red diode and its 
switching time is much longer. Attenu- 
ation in the plastic fiber is fairly small 
with the green diode. The human eye, 
however, is particularly sensitive at a 
wavelength of 560mm. For these 
reasons, the SFH 751 diode is: mainly 
employed as a single spot or to set up 
displays. 

Detector devices can be distinguished in 
a similar way. The SFH 350 device be- 
nefits from on-chip power gain and so 
has a high sensitivity. With a given fiber 


output power, its signal is 250 times 


greater than that of the SFH 250 diode. 
Transistor switching times in the order of 
15 us permit applications of only 10 kHz 
when the switching edges of pulse trains 
have to be detected with almost no 
delay. If there is no such requirement the 
phototransistor is capable of handling 
frequencies of 50 to 100 kHz. 

The SFH 250 silicon. PIN-diode is ideal 
when switching speed and frequency re- 
sponse requirements are more stringent. 
Its signal rise and fall times are around 10 
ns. When the PIN-diode is used in con- 
junction with the SFH 750 diode, howev- 
er, the latter is the frequency-determin- 
ing component with rise times of about 
120 ns and fall times of 50 ns. 


Coupler circuits using light-link 
components 


The mechanical construction of transmis- 
sion paths is simple: 

The plastic fiber is inserted in the cylin- 
drical holes on top of the components 
and is firmly connected by a shrink 
sleeve. With long transmission distances, 
it is a good idea to polish the fiber ends 
to avoid attenuation losses. Fig. 1 gives 
examples of such optocoupler set-ups. 


¥ a? . Too kee leas? ee ne as : ; 
in ihe civcutis described ficre the SPI 


750 red emitting diode is used as the 
transmitter and the SFH 250 PIN-diode 
as the detector. The basic circuit is 
shown in Fig. 6. The resistor connected 
in series with the. transmitter diode 


-serves for current limiting. 
When the diode is measured its forward ° 


current may reach values (independent 
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of switch-on time and duty factor) as 
listed in Fig. 7. In the following examples 
the diode’s rms current is limited to 
about 27 mA. 

The receiver diode is operated in the 
reverse condition. Its load resistor Ry 
across which the output signal is de- 
veloped. not only influences the output 
amplitude 7, but also the rate of change 
of the output pulses. High resistances 
result in higher signal voltages and 
longer rise and fall times. Characteristics 


Detector 
+/p 


+Us 


Transmitter 
lj> 


SFH750 SFH 250) 
t u 5 
mn Uin 


Ace 


t— 


5-cm plastic fiber 


Vout 


00 2 1kQ] }R 
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Fig. 6 Basic circuit to operate light-link 
optocouplers 
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Fig. 7 Pulse handling capability of the 
SFH750 emitter diode 





Fig. 8 Drive signal (5 V) and output voltage 
(70 mV) with 1-MHz frequency in the Fig. 6 
circuit 


of the input signal U;, and the output 
signal U,,, for the Fig. 6 circuit with a 
1-MHz switching frequency are shown 
in Fig, 8. 

The current transfer ratio is a crucial 
factor with opto-electronic coupling dis- 
tances. 

This is the ratio of current through the 
detector to current through the emitting 
diode. In the described set-up of SFH 
750. 5-cm long plastic fiber and SFH 250, 
the current transfer ratio is 0.13%. 
Under these conditions the detector sig- 
nal has to be further amplified. Fig. 9 is a 
simple amplifier circuit suitable for fre- 
quencies up to 50 kHz. 

The detected signal is amplified by a 
common-emitter stage. The unit 1s 
characterized by high current gain and 
low upper limit frequency. To phase 
match the input and output signals, a 
phase reversal stage is provided by tran- 
sistor T2. 

The anti-saturation diode DI improves 
the switching characteristic. Rise and fall 
times of the output signals are about 
200 ns. The output signal delay relative 
to the input signal is 0.7 ps. 

Fig. 10 is acircuit suitable for transmitting 
analog signals up to 200 kHz: 

The TAE 1453 A op-amp has a pnp input 
differential stage and an open-collector 
output. The incoming signal is applied to 
the non-inverting op-amp input and is 
amplified by the ratio of R,/R>. A high- 
speed CMOS logic driver converts the 
output signal to TTL level. Delay times 
with this circuit are only about 250 ns, 
while rise and fall times can be neg- 
lected. To handle higher frequencies (up 
to | MHz) the Fig. 11 circuit is the most 











Fig. 9 Amplifier with common-emitter circuit suitable for analog signals up to 50 kHz 





Fig. 10 Optocoupler circuit to transmit analog signals up to 200 kHz 
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Fig. 11 Optocoupler circuit to transmit analog signals up to 1 MHz 
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U= 1 V/Div 
t = 100 ns/Div 
f = 1 MHz 


Fig. 12 Switching performance of the Fig. 11 
circuit, input pulse (left) and output pulse 
(right) 


t = 10 ns/Div 

f = 1 MHz 

35 ns delay time of the output signal 
25 ns rise time of the output signal 


Fig. 13 Rising edges of input and output 
pulses in Fig. 11 


Plastic fiber 0.5 m each 


f, = 10 kHz SFH 450 
fo = 50 kHz a 


£ Us 


“oo [xs 





Fig. 15 Photo interrupter arrangement using light-link components 


suitable. It uses the fast TDA 1078 op- 
amp. The device is operated as a non- 
inverting amplifier with a gain of about 
150. 





80 
60 
40 
‘i : 
2 4 mm 6 
d——> 


Fig. 16 Output signal of the photo inter- 
rupter circuit dependent on the distance of 
the end of the plastic fiber 


ef 


Transistor Tl brings the output voltage 
Uy, to 5 V. Fig, 12 shows the appropriate 
switching characteristic. Fig. 13 and 14 
illustrate in more detail the rising and 
falling edges of the input pulses on the 
left, and the waveforms of the output 
pulses on the right. It is obvious that the 
amplifier circuit introduces short delays 
of 35 and 10 ns but does not further 
extend the remaining switching times. 


Photo interrupter circuit 


In Fig. 15 a photo interrupter arrange 
ment is shown. The ends of the optical 
fiber are polished. As shown in Fig. 16 
the distance from the optical fiber end 
must not exceed 5 mm to avoid an exces- 
sive voltage drop in signal voltage level. 
Thanks to the optical fiber the optical 
detection area can be remote from the 
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10 ns/Div 


‘= | MHz 
16 ns delay time of the output signal 
18 ns fall time of the output signal 
Fig. 14 Falling edges of input and output 
pulses in Fig. 11 


electronic circuit. The optical detector is 
ideal for use in atmospheres subject to 
explosion hazards. 


SIEMENS 


Light-Link Components Control 
High-Frequency Switched-Mode 


Power Supplies 
Appnote 41 


by Reinhard Block! 


Operating frequencies of 100 kHz are 
common practice in modern switched- 
mode power supplies. And the trend con- 
tinues towards even higher frequencies. 
The reason for this is that they allow the 
development of power supplies of smaller 
size and improved dynamic contro! char- 
acteristics. The necessary feedback is done 
by Siemens light-link components which 
permit reliable control of SMPS with 
working frequencies in the MHz range. 


Feedback of control information in 
switched-mode power supplies is mainly 
handled by integrated analog optocou- 
plers (e.g. CNY 17 and SFH 600). The 
limited bandwidth of these couplers 
allows SMPS to be controlled at working 
frequencies below 100 kHz. 

Use of the new light-link components, 
SFH 450 and SFH 750 (emitters) and 
SFH 250 (detector), greatly extends the 
range of optical signal transmission. 

The circuits described here for analog 
signal transmission are characterized by 
e suitability for SMPS with high and very 
high working frequencies, 

e minimizing parasitic coupling capaci- 
tance between emitter and detector, 

e no electromagnetic interference in the 
transmission line (plastic fiber). 

Using the new light-link components in 
SMPS results in a higher efficiency and a 
reduction of screening. The savings 
achieved largely compensate for the ex- 
tra costs of light-link components and 
mounting them relative to integrated 
optocouplers. 





Low-cost opto-electronic coupling ele- 
ments can be used in SMPS with higher 
working frequencies (above 100 kHz). 
This has so far been the domain of 
sophisticated transformer techniques. 


Electrical isolation of the SMPS is pro- 
vided by a power transformer with pri- 
mary and secondary windings isolated 
from each other. Fig.1 is a block dia- 
gram of such an arrangement. 





With the control and monitoring circuit 
on the primary side of the SMPS, as 
shown in Fig. 1, the closed-loop voltage 
control therefore bridges the isolation 
between the primary and secondary 
sides. 


To maintain electrical isolation, the con 
trol feedback path must include an iso- 
lated linear transmission device. 
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Fig.1 Block diagram of a pulsewidth-modulation controlled switched-mode power supply 
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Fig.2 Typical frequency characteristics in the control of switched- 


mode power supplies 


This device is governed by the same 
VDE regulations as the power trans- 
former in terms of isolation voltage, air 
and creepage paths. 

Two methods are currently employed in 
isolated signal transmission: 

e transformer signal transmission, 

e optical signal transmission. 

Relative to the technically valuable but 
expensive transformer solution, op- 
tocouplers are less costly. But this 
method does have some engineering re- 
strictions. 


Design of SMPS control circuits 


Forward-converter SMPS operating in 
the »voltage mode«, normally use a con- 
troller with PIDT1-characteristic (pro- 
portional — integral — derivative 1st order 
action) whereas SMPS in the »current 
mode« use controllers with a PIT1 
characteristic. Frequency response is 


compensated to maintain the widest | 


possible bandwidth with sufficient sta- 
bility. 

The SFH 600, CNY 17 available op- 
tocouplers have a limited achievable 
bandwidth. 

The new broadband light-link compo- 
nents are linear transmission elements 
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which allow for a control bandwidth 
depending only on the chosen working 
frequency of the SMPS. Hence an im- 
proved SMPS dynamic control charac- 
teristic (the most important reason for 
increasing the working frequency) can be 
implemented in practice. Fig.2 shows 
the Bode diagram of a »voltage mode« 
forward converter power unit (chain 
line). 

The LC output filter has a transfer func- 
tion with two poles at the resonance 
point. This implies a —180° phase shift at 
higher frequencies. The circuitry for fre- 
quency response compensation is de- 
signed so that the control amplifier has 
the desired PIDT1 type frequency re- 
sponse, as shown in Fig. 2 (broken lines). 
From this the frequency response (solid 
line) of the complete control circuit is 
obtained. 


Time constant T1 has been chosen so 
that the associated corner frequency 


corresponds to the transition frequency | 


fr of the system 
fr = (2+ - T1) 


This serves for the bandwidth limiting 
necessary to suppress the switching fre- 
quency. 
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Fig.3 Frequency characteristics of CNY 17-1 coupler 


Sufficient attenuation is guaranteed by 
making the transition frequency one de- 
cade below the switching frequency. 


A parameter of control stability is the 
phase shift of the separated control cir- 
cuit at the transition frequency (gain at 
transit frequency is 0 dB). A maximum 
phase angle of —150°- this means a —30° 
phase margin — is still considered suffi- 
ciently stable. 

So far we have neglected the optocou- 
pler’s frequency response. We started 
from the assumption that the control op- 
amp would not cause any significant 
phase shift of the given transition fre- 
quency. 

A phase shift of — 135° results from Fig. 2 
for the transition frequency. 


Consequently, the additional phase shift 
of the optocoupler at transition frequen- 
cy may be a maximum of —15° to main- 
tain a minimum phase margin of 30°. 
As a rule of thumb, the working frequen- 
cy of a switched-mode power supply 
should exceed the frequency at which the 
optocoupler produces a —15° phase shift 
by a factor of ten. . 
Although a higher switching frequency is 
possible, it will not improve the dynamic 
control characteristics as the transition 


frequency cannot be raised appropriately 
for reasons of stability. 


Properties of integrated 
optocouplers in linear operation 


Obvious benefits of optocouplers are 
their compact size and low price. 
Against these, however, are some draw- 
backs: 

e low cut-off frequency, 

e coupling capacitance between emitter 
and detector, 

e air and creepage paths between exter- 
nal connections are likely to fall short of 
requirements after pc board mounting. 


Frequency response of integrated 
optocouplers 


When a high cut-off frequency is re- 
quired, the optocoupler should be used 
in a low-impedance circuit. For example, 
the data sheet specifications for the 
limit frequency for the SFH 600 opto- 
coupler is 250 kHz with a load resistance 
of Rp = 75 Q. 

The permissible component current 
limits the reduction of resistance values. 
To assess the possibilities of using op- 
tocouplers as part of a control circuit, 
the frequency response characteristic 
method (Bode diagram) is very useful. 
Fig.3 shows the measured frequency 
response characteristics of the CNY 17 
standard optocoupler for a load resist- 
ance R,; = 1 kQ. 

The amplitude characteristic |a| here has 
a logarithmic current transfer ratio. 


lal = 20 - log (U[¢/Ip) 


The phase response shows the phase 
angle between the light emitting diode 
current Jp and the detector transistor 
current Jc. 

From the frequency response charac- 
teristic it can be seen that 

e the phase angle of —15° lies at about 
10 kHz, 

e a zero occurs at about 550 kHz in the 
amplitude response. 

From the first, it can be concluded that 
the integrated optocoupler is suitable for 
working at frequencies up to 100 kHz. 
The second observation points to the 
effect of the parasitic coupling capaci- 
tance. By superimposing both signal 
transfer paths, optoelectrical and capaci- 
tive, which produce phase displacements 
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Fig.4 Common-mode transmission through 
coupling capacitance Cx 

a measuring circuit to determine the coupling 
capacitance 

b equivalent circuit of common-mode trans- 
mission 


with opposite signs, the output signal 
may be partially erased. This gives the 
observed non-uniformity of the frequen- 
cy response. 


Common-mode suppression with 
integrated optocoupler 


The undesired transmission of common- 
mode signals through optocouplers is 
caused by the parasitic coupling capaci- 
tance Cx between the input and the 
output of the optocoupler. 

Fig.4 shows a measurement circuit to 
find the coupling capacitance and obtain 
the high-frequency equivalent circuit. As 
can be seen from the equivalent circuit 
the transmission of common-mode sig- 
nals corresponds to an RC first-order 
high pass filter consisting of parasitic 
coupling capacitance Cy and the external 
load resistance R,. 

The common-mode signal transmission 
produces spiked interference waveforms 
in the output voltage Uc from the 
square-wave input voltage Ug. 

The appropriate signal characteristics are 
shown in Fig.5. The measured load re- 
sistance R, was 10 kQ. 
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With the switched-mode power supply 
described common-mode transfer action 
is most disturbing as capacitively coupled 
in (e.g. transformer winding capaci- 
tance) common-mode signals of high 
amplitude are likely to occur at regular 
intervals because of the clock-pulse 
mode of operation. 


Insufficient common-mode suppression 
may cause these interference waveforms 
to be transmitted through the optocou- 
pler to the pulsewidth-modulation con- 
trol circuit. 


This often leads to incorrect operation of 
the PWM. Here an additional interfer- 
ence suppression in the form of a screen 
inside the power transformer ts required. 


Useful features of light-link 
components 


Unlike integrated optocouplers. light- 
link components consist of separate 
emitter and detector units optically cou 
pled through an optical fiber (for exam 
ple plastic fiber) over any desired: dis 
tance. 


This technology brings some major ben- 
efits with it: 


e The coupling capacitance is negligible 
because of the spacing between emitter 
and detector. 


e the required air and creepage paths 
and isolation voltages are easily provided 
because of the spacing between emitter 
and detector, 


e optical fiber links can neither emit nor 
receive electromagnetic interference in 
the radio frequency band, 


e using a PIN photodiode as the detector 
provides very broad bandwidths. 


A technical description of available emit- 
ter and detector devices and amplifier 
circuits is given in [1]. 

This article deals with applications in 
linear transmission, especially in the con- 
trol feedback paths of SMPS. Suitable 
circuits are discussed. 


To determine the limit values of the 
individual circuits, their frequency re- 
sponse characteristics were measured 
and plotted as Bode diagrams. 
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Ug = 5 W/Div 
U. = 200 mV/Div 
t = 2us/Div 


Fig.5 Common-mode interference at the output of the Fig. 4 circuit 
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Fig.7 Frequency characteristics of the Fig. 6 circuit 





Fig.6 Optical signal transmission circuit without amplifier 


Circuits for linear optical signal 
transmission 


Interface requirements 


The design of optical signal transmission 
circuits is based on the following assump- 
tions: 

e for driving the photodiode (emitter) a 
current [; between 0 and 50 mA is avail- 
able, 

e a voltage Uc of about 5 V is provided 
at the detector circuit output, 

e with LED control current J; = 0A, 
the output voltage is Uc 25 V, 

e the complete circuit is inverted — in 
other words - the output voltage Uc 
drops with rising control current Jp. 
These interface conditions are so chosen 
that the optoelectronic circuits can be 


driven by standard amplifiers and there 
is compatibility with the TDA 47xx and 
TDA 49xx SMPS control IC series. The 
optical signal transmission circuit can be 
incorporated into the SMPS concept of 
Fig. 1. 

Three optical transmission circuits are 
described which meet the increasing de- 
mands for transmissible frequencies. 


Optical signal transmission circuits 
without ampiifiers for frequencies up io 
450 kHz 

The circuit shown in Fig. 6 is built from 
just a few components. As the current 
transfer ratio [°/I; of the combination 
SFH 450 (IR emitter diode) and SFH 250 
(photodiode) is sufficient, the output 
signal can be obtained at the load resistor 


11-144 


Fig.8 Optical signal transmission circuit with single-stage amplifier 


R, without any additional amplification 
after the photodiode. 

As the 1-ps switching time of the SFH 
450 is rather long, a wide bandwidth 
cannot be achieved with this simple cir- 
cuit. 

The SFH 250-F infra-red light-transmit- 
ting filter detector diode can be used 
with the same results as protection 
against daylight in the Fig. 6 circuit. The 
associated Bode diagram is given in 


| Kig.7. 


From this it can be seen that at about 
45 kHz a phase shift of —15° occurs. 
With these parameters the circuit is suit- 
able for switched-mode power supplies 
operating at frequencies up to 450 kHz. 
Technical data are summarized in the 
Table. 
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Fig.9 Frequency characteristics of Fig. 8 circuit 
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Fig.10 Optical signal transmission circuit with amplifier in cascode 


arrangement 


Circuits with single-stage amplifier for 
frequencies up to 650 kHz 


The limit frequency can be increased 
when the SFH 450 IR LED is replaced 
by the SFH 750 emitter diode operating 
in the red spectral range. Switching times 
are reduced by a factor of 10. The 
radiant power coupled into the optical 
fiber from this LED is, however, much 
smaller. An amplifier stage is required to 
produce the necessary output voltage. 
Fig. 8 is the block diagram. 

The BF 199 transistor is used as com- 
mon-emitter amplifier. The base-emitter 
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Fig. 11 Frequency characteristics of Fig. 10 circuit 


Ue = 1 V/Div 
I; = 10 mA/Div 
t = 10 ps/Div 


diode of another transistor provides 
temperature compensation. 


To allow for the manufacturing toler- 
ances of the transistor, it may become 
necessary to trim the 270-kQ resistor. 
The Bode diagram of this arrangement is 
shown in Fig. 9. 


The frequency at which the phase is 
shifted by —15° lies at 65 kHz. The 
transmission circuit is suitable for SMPS 
with working frequencies up to 10 times 
higher than this. The Table gives the 
technical data on this circuit. 
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Fig.12 Output voltage U; waveform with square-wave current I; 


Circuits using cascode amplifier for 
frequencies up to 1600 kHz 


The cascode circuit is characterized by an 
excellent high-frequency performance. 
The Fig.10 arrangement requires a 
stabilized 2.5-V source and 12-V supply 
voltage, which are already provided 
when TDA 47xx or TDA 49xx SMPS 
control ICs are used. 

The cascode circuit uses one BC238-C 
and one BF 199 transistor. 


The operating point of the BF 199 tran- 


sistor is set by a voltage divider supplied 
from the 2.5-V source. The base-emitter 
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Description 





Operating point (Us = 12 V) 






DC transmission 
performance 


3-dB limit frequency 


Dependency of 
output voltage on Us 


Dependency of output 
voltage on 2.5-V 
supply voltage 







Temperature coefficient 

of output voltage 

(in the range 0 °C $9 <60 °C) 
=15mA 


Circuit to 
Fig. 6 
typical values 






| Fig.8 | Fig. 10 





Table Technical data on three transmission circuits using light-link components to control 
switched-mode power supplies with different working frequencies 


diode of the third transistor provides 
temperature compensation. To allow for 
the transistor manufacturing tolerances, 
it may be necessary to trim the 68-kQ 
resistor. The Bode diagram of this 
arrangement is shown in Fig.11. The 
frequency at which the phase is shifted 
by —15° lies at 160 kHz. Consequently, 
the highest possible working frequency 
for a SMPS using this circuit is about 
1.6 MHz. 

Fig. 12 shows the behaviour of the circuit 
with time. The emitter diode is driven 
with a square-wave current J; of S-mA 
amplitude. The amplitude of the output 
signal Uc is 0.6 V. Technical data are 
given in the Table. 


Conclusion 


Switched-mode power supplies using 
light-link components in the control 
feedback path provide broadband con- 
trol characteristics which depend on the 


chosen switching frequency. Stability | 


and excellent dynamic control charac- 
teristics are obtained. 

The small coupling capacitance between 
emitter and detector in the optical trans- 
mission path (large spacing) eliminates 
the need for a screen in the power 
transformer. 


. The possibility of obtaining higher work- 


ing frequencies with simpler and thus 
lower-cost configurations of SMPS will 
be an impetus towards further increases 
of frequency in power supply design. 
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SIEMENS 


Motor Control with Electrical Isolation 
of Operator Module and Power Unit 
Using Light-Link Components 


Appnote 42 


by Manfred Sturzer 


There are already numerous applications 
of motor speed contro! in household and 
leisure appliances using the TLE 3102 
phase control IC. New areas for use are 
opened up by the method described in 
this article. 

Benefits of this phase control circuit are 
standby operation, soft start and over- 
heat protection. 


A stepless speed control using the 
TLE 3102 IC was developed for 220-V 
universal motors. The operator unit 
which is supplied from low voltage is 
electrically isolated from the motor con- 
trol circuitry to cater for situations where 
the operator unit must not be powered 
from line potential. 

Control signals are transmitted optically 
by an optocoupler or a combination of 
light-link transmitter diode, phototran- 
sistor and plastic fiber of any desired 
length. 

The potentiometer for speed adjustment 
and an LED used -for status indication 
can be combined in a single unit which is 
connected to the control electronics by 
two leads. 


Operation 


The circuit (Figure) consists of the 
operator module, which works at low 
voltage, and the control unit. The latter 
utilizes the TLE 3102 phase control IC to 
trigger the triac (e.g. TXD 10K60). De- 
sign of external circuitry for the power 


supply, sawtooth voltage, trigger pulse 
width, triac trigger current and syn- 
chronization, is identical to that of est- 
ablished systems. 


A PTC thermistor is used for tempera- 
ture monitoring as protection against 
overheating. The temperature-depend- 
ent divider voltage from Rx and R1 is 
inverted by the op-amp of the 
TLE 3102 IC and amplified to become 
effective at the control input Uy, from a 
defined temperature. 


Hence the conduction angle and motor 
speed are reduced. The temperature pro- 
tection circuit — at first glance a rather 
expensive one — allows the triac and PTC 
thermistor to be mounted onto the motor 
and connected straightforwardly to the 
drive circuit by only 4 wires. In normal 
operation, the maximum permissible 
conduction angle is defined by a voltage 
of 0.6 to 2 V at U, to eliminate the risk 
of half-wave operation caused by phase 
shift between current and voltage. The 
maximum rating must be adapted to the 
motor type. For this purpose the full- 
scale control setting of the trimmer R2 is 
made so that full-wave operation is 
guaranteed. The operator module and 
power unit are electrically isolated. The 
control information is transmitted in the 
form of a pulse-width modulated rec- 
tangular signal via an optocoupler to 
generate the control voltage Uy. Any 
effects of non-linearity, tolerances and 
ageing of the optocouplers are reliably 
excluded. 
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Light-link components are ideal for re- 
placing optocoupler elements. The use of 
the SFH 450 light-link transmitter diode, 
the SFH 350 phototransistor and a plas- 
tic fiber permits not only electrical isola- 
tion but also separate low-voltage mod- 
ule and power unit and enables them to 
be interconnected via a plastic fiber. The 
permissible distance is determined by the 
coupled-in power of the transmitter 
diode and the plastic fiber attenuation. 
Capacitor C1 serves mainly for filtering 
the rectangular signal to de voltage. 

In addition, it supports soft motor start 
from the standby mode. Here »standby« 
means zero rpm. 


In the range 1.2 to 4 V an increase of 
control voltage U, causes a drop in 
motor speed. 


When line voltage is supplied, the 
operating voltage is built up gradually 
and is still below its maximum at the time 
of the trigger pulse. 


Therefore the motor starts abruptly and 
is then slowed down to the desired 
speed. This is avoided and a soft start is 
permitted by inserting capacitor C2. 


As long as the operating voltage is 
changing appreciably the capacitor’s im- 
pedance is negligible and provides higher 
voltage at the control input U,. 


In the steady state, however, it no longer 
affects the control voltage, which then 
reaches the desired value. 
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Light link components as an alternative to 
the SFH 601G optocoupler 


A rectangular signal generator and a 
pulse width modulator are the main 
components of the low-voltage module. 
OP1 op-amp works as a multivibrator 


and supplies a bipolar square-wave volt-* 


age at a frequency of about 2.5 kHz. 
The positive half-wave should be consid- 
ered first. The variable voltage, falling at 
Rr is smoothed before further pro- 
cessing. 


From a defined range of the signal volt- 
age the subsequent pulse duty converter 
[2] generates a rectangular signal in 
which the duty cycle is proportional to 
the voltage and drives the transmitter 
diode of the optocoupler via the pnp 
transistor. When the voltage drops below 
the lower threshold, for example, by 


Ct 
R1 
Circuit diagram of motor control with electrical isolation of operator module and power unit 


closing standby switch §2, the duty cycle 
is zero and the phototransistor is no 
longer conducting. 


Voltage U, at the control input of the 
phase control IC is above 4 V. The triac 
is not triggered and the motor is station- 
ary. 


For voltages exceeding the upper 
threshold the transmitter diode is perma- 
nently conducting. Hence U, is at .a 


minimum and the motor runs at a maxi- 


mum speed deiermined by Uy. 

An additional indication not requiring 
extra wiring is provided by the negative 
half-wave of the square-wave generator. 
Whenever switch S1 is closed, an LED is 
activated and indicates the current status 
without affecting the signal voltage U,. 
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Applications 


One application of this motor control is 
in canister-type vacuum cleaners. Poten- 
tiometer, standby switch $2 and LED are 
easily housed in the cleaner handle. 
Thanks to the electrical isolation of the 
low-voltage module and power unit, only 
two, fairly thin wires run through the 
hose to the canister without restricting 
the suction hose flexibility. 

Adjustable speed, in other words, suc- 
tion performance, soft start and standby 
operation are ideal for vacuum cleaner 
can be 
used to indicated dust bag fill level. The 
control method ensures proper cleaner 
operation even with a broken wire in the 
hose which would only reduce the con- 
venience to the user. Finally, the tem- 
perature circuit gives protection against 
overheating of the motor and its housing. 


SIEMENS 


FREDFET Power Half-Bridge: 
Short-Circuit Proof through 
Light-Link Components 


Appnote 43 


by Walter Schumbrutzki 


With higher clock frequencies in power 
switches inverse-capable MOS power 
transistors (FREDFET) are going to 
replace bipolar devices. In the low power 
range (< 2 kW) MOS half-bridges are 
already being designed which are far supe- 
rior to those using bipolar transistors. 


The most important requirements to be 
met by bridge circuits are: 

minimum forward and switching losses, 
duty factor of 0 to 100%, 

current limiting (if necessary, short-cir- 
cuit and leakage protection), 

low control power, 

separate drive of individual transistors, 
electrical isolation of control and output 
circuits. 

Driving of »high side« transistors is made 
somewhat difficult because of the 
switched source potential (floating). 
Apart from providing a solution to this 
problem, the circuit described in this 
article fulfils all the above requirements. 


Transformer-coupled SIPMOS half- 
bridge (Fig. 1) 


Pulse transmission of input signal using a 
ring core 


Though transformer coupling permits 
fast switching times, the effects of 


magnetic saturation generally confine 
the duty factor to about 50%. Magnetic 
saturation also limits the time a trans- 
former can hold a MOSFET in the on- 
state. To overcome this problem the 
transformer in the circuit described is fed 
with a high-frequency pulse train (burst 
of 1 MHz) for the duration of the input 
pulse. 

The FET is operated as long as the burst 
is present. Thus turn-on times are freely 
selectable. An auxiliary power supply on 
the secondary side is not necessary. Driv- 
ing the half-bridge entails two opposed 
square-wave signals with some delay of 
the positive edge (around 500 ns) and a 
2-MHz clock signal. These signals can be. 
derived from a pulse-width modulation 
circuit. The 2-MHz clock can be obtained 
from the drive circuit via the ALE line of a 
microcomputer. The drive signal (active high) 
goes to a turn-off logic circuit which blocks 
the input signal when the current threshold 
is reached. Then, with active low on pins R 
and S of the data flipflop 4013, complemen- 
tary 1-MHz bursts are delivered to the push- 
pull stage and the ring core transformer 
(R 10/N 30) is energized. Both windings 
are put on face to face to minimize their 
capacitance. The primary has 10 turns, 
the secondary 12. 
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As the carrier current flowing through 
the capacitance between primary and 
secondary circuits is rectified and may 
cause spurious turn-on of the FRED- 
FET, special attention has to be given to 
the design of the transformer. 

Common-mode rejection of more than 
100 V/us is achieved by simply using a 
thin coaxial cable for the secondary 
winding. One end of the outer shield 
(not both) has to be connected to the 


appropriate FREDFET source. 


On the secondary side the burst is rec- 
tified via a diode bridge and a positive 
gate signal is produced which simultane- 
ously switches on the load and the cur- 
rent measuring MOSFETs. 

Fig. 2 shows the transmission of an input 
pulse of 1.5 ps duration. When switched 
on the MOSFET gates are discharged via 
the BC 327/25 pnp transistor. Discharge 
time is determined by the time constant 
of the base resistance (1 kQ) and 
smoothing capacitance (220 pF). The 
FREDFET is operated as long as the 
1-MHz carrier is available, that is, when 
the control input (R, S) is low. 


Application 
Notes 








4x 4151 
(BAW 76) 


47kQ | 





Fig.1 Circuit diagram of SIPMOS half-bridge 


Low-loss use of the signal for current 
measurement (Fig. 3) 


Current measurement resistance in the 
load circuit means high additional losses. 
For current measurement the drain- 


source voltage of the load transistor in- 


the on-state is taken out via a small- 
signal transistor (BSS 125). In the on- 
state it can be measured by the BSS 125 
source resistance as the gates and drains 
of the two transistors are connected. This 
drain voltage is a direct measure for the 
flowing current (Ups = [ps * Ros ony) and 


can be used to turn off the transistor via a ! 


Vall UY YUoUU tu Cua: 


threshold switch. 


Transmission of current measurement 
signals via light-link components 


The main problem in transmitting the 


a sensitivity of 


turn-off pulse is the 





* Ringcore R10/30 
n, = 10 turns 
No = 12 turns 


BC 550 


caw. 76) 


47Q| | 


BC 5508 5 


commercially available fast optocou- 
plers. Their high coupling capacitance 
prevents the transmission of steep signal 
edges. For this reason, a diode coupler is 
used here as a transfer device. It is made 


Pulse voltage 
% Gate pulse 





Input pulse (1.5 ps) 
1-MHz-burst a2 7=4",= 





25 us 50 
i> 


Fig.2 Waveform in the driver stage 
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up from one special light-link transmit- 
ting diode and one receiving diode and a 
plastic fiber about 4-cm long. A shrink 
sleeve supports the junction between the 
diodes and the fiber and protects the 
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Fig.3 Circuit (extract) for low-loss capture 
of the signal for current measurement 
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Fig.4 Overcurrent behaviour of the Fig. 1 circuit with a load 


switched in abruptly via T2 (77 »H, 186 mQ) 





Fig.5 Diode coupler built from light-link 
diodes and plastic fiber 





overload 


assembly against extraneous light 
(Fig. 5). 

Coupling capacitance can be neglected in 
this case, which, in turn leads to excel- 
lent “. immunity. Here the signa! vol- 
tage is taken from the source circuit of 
the small signal transistor. The transmit- 
ting diode of the light-link device is 
connected in series with the Z-diode. 
With a certain signal voltage (limit cur- 
rent drop) sufficient current flows 
through the transmitting diode to cause 
information to be sent through the plas- 
tic fiber to the detecting diode in the 
drive circuit. An amplifier transistor then 
actuates the flipflop which turns off the 
output stage. 

The turn-off circuit is incorporated on 
the low-voltage side because any short- 
circuit would seriously load the trans- 
former and the risk of coupling in capaci- 
tive interference currents in the turn-of 
circuit would occur. 

The current transfer ratio of the diode 
coupler is very low with this system 
configuration. 

Unambiguous pulse transmission re- 
quires a diode current of 50 to 60 mA. 
The on-resistance of the BSS 125 transis- 
tor is a crucial factor in this current, so 
that the Z-diode voltage should be fairly 
small for a trigger current of 10 A. The 
actual turn-off current (after 2 us) is 
about 18 A with a test overload of 77 nH 
and 186 mQ, see Fig. 4. 
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Fig.6 Current and voltage waveforms in the FREDFET with 


The circuit is so designed as to reset the 
flipflop immediately after the overload 
current has been turned off. If the over- 
load is not eliminated, the remaining 
input control pulses will initiate another 
turn-off operation. This constant repeti- 
tion results in load current limiting, as 
can be seen in Fig. 6. 


Refer to Appnote 40 ‘“‘Low Cost, Fiber 
Optic Systems Using Siemens Light-Link 
Emitters and Detectors.”’ 
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Designing with the Small 
AlphaNumeric Display 
Appnote 44 


By Bob Krause and Dave Takagishi 


Introduction 


The Siemens Small AlphaNumeric (SAN) Display family is 
one of the most versatile and flexible LED readout systems 
available today. Its four 5x7 characters are dot address- 
able permitting alphanumeric, graphics, and special 
symbols to be easily programmed in four colors (red, high 
efficiency red, yellow, green). SANs are available in 0.15” 
or 0.20” character heights, which are efficiently assembled 
in row and column stackable plastic or ceramic DIP 
packages. These packages allow environmental operation 
from commercial to the most demanding industrial and 
military requirements. Table 1 lists the SAN model num- 
bers and their principle characteristics. 


The internal CMOS row drivers and memory reduce 
power consumption and support electronics. Blanking 
Control makes night vision to sunlight ambient intensity 
control easy. 


This appnote covers the SAN family capabilities which 
include: display operation, intensity control, thermal and 
optical management, and an 8051 MPU interface. 


Table 1. SAN Display Principal Characteristics 






HDSP2000LP 
HDSP2001LP 
HDSP2002LP 
HDSP2003LP 


ISD/MSD2010 
ISD/MSD2011 
ISD/MSD2012 
ISD/MSD2013 


ISD/MSD2310 
iSD/MSD2311 
ISD/MSD2312 
ISD/MSD2313 


ISD/MSD2351 























Yellow 


* 15 LEDs ON per character/4 characters per package. 


Character Power Temperature Package 
Height Dissipation* Range Type 


0.15 in. 0.40 W -55°C to + 100°C 


ISD/MSD2352 HER 0.20 in. 0.74.W -55°C to +100°C | Ceramic 
ISD/MSD2353 Green 


Display Operation 


As compared to Siemens Intelligent and Programmable 
Displays, SANs require dot decoded serial data rather than 
parallel ASCII to operate. Figure 1 block diagram shows 
that the display with its four 5x7 LED characters and two 
CMOS 14 bit serial-in, parallel-out (SIPO) shift registers. 
Each LED matrix is a 5x7 diode array organized with the 
anode of each column tied in common and the cathodes of 
each character tied in common. The seven row cathode 
commons of each character are connected to the constant 
current sinking outputs of the seven successive stages of 
the shift register. The like columns of the four characters 
are tied together and brought to a single column pin (i.e.. 
column one of all four digits is connected to pin one, etc.). 
So that any diode of any character may be addressed by 
shifting data to the appropriate shift register location and 
supplying current to the appropriate column. 


The SIPO shift register has constant current sinking outputs 
associated with each shift register stage. A FET current 
mirror supplies a reference signal to all of the 28 constant 





Ceramic 







Ceramic 
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Figure. 


— 


Block Diagram 





Column Drive Inputs 
Column 
12345 











Blanking Rows 1-7 Rows 1-7 
Control, Vg Constant Current Sinking LED Drivers 
Serial Rows 8-14 Rows 15-21 Rows 22-28 Serial 
pee 28-Bit SIPO Shift Register Data 
Input Output 
L Clock 


current shift register out (logic 1) and is ANDed with this 
reference source to turn on the output drivers. Data is 
loaded serially into the shift register when the clock goes 
from HIGH to LOW and the data is stable for a minimum 
hold time and will be latched on the LOW to HIGH signal 
of the clock. 


The Data Output (pin 7) is a TTL buffer interface from the 
28th bit of the shift register (i.e., the 7th row of character 
four in each package). The Data Output directly intercon- 
nects to the Data Input (pin 12) on a succeeding SAN 
display. The data, clock and Vb inputs are all buffered to 
allow direct interface to any TTL logic family. 


Theory of Operation 


Dot matrix alphanumeric display systems generally are 
organized logically so that any character can be generated 
either as a combination of five subsets of seven bits each 
or seven subsets of five bits each. This technique reduces 
from 35 to five or seven the number of outputs required 
from the character generator. To display a complete 
character, these subsets of data appear sequentially in the 
appropriate locations of the display matrix. Repeating this 
process a minimum of 100 times per second insures that 


each of the appropriate matrix locations is re-energized, 
the eye will perceive a continuous image of the entire 
character. The apparent intensity of each of the display 
elements will be equal to the intensity of that element 
during the “ON” period multiplied by the ratio of the “ON” 
time to refresh period. This ratio is referred to as the 
display duty factor and the technique, “strobing.” 


Each character of SANs is made up of five subsets of 
seven bits. For a four character display, 28 bits represent- 
ing the first subset of each of the four characters are 
loaded serially into the on-board SIPO shift register. The 
first column is energized for a period of time, T. This 
process is repeated for columns two through five. If the 
time required to load the 28 bits into the SIPO shift register 
is t, the duty factor is: DF = t/5 (t+T), and the term 5(t+T), 
the refresh period. For a satisfactory display, the refresh 
frequency should be >100Hz, which means: 


5(t+T) = 10ms 
(t+T) = 


Therefore, two milliseconds is the maximum time period 
which should be allowed for loading and displaying of 
each column. 


2ms 
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Interfacing 


Adisplay system using the SAN display requires inter- 
facing with a character generator and refresh memory 
electronics. The system in Figure 2 is a single four digit 
display, therefore the 1/N counter becomes a 1/4 counter 
where N equals the number of characters in the string. The 
refresh memory stores the information to be displayed. 
Information can be coded in any one of several different 
standard data codes, such as ASCII or EBDIC; or a 
customized code and display font using a custom coded 
ROM. The only requirement being that the output data be 
generated as five subsets of seven bits each. 


The character generator receives data from the refresh 
memory and outputs seven displaying data bits that 
correspond to the character and the column select data 
input. This data is converted to serial format in the parallel 
to serial shift register. In a typical system the right most 
character to be displayed is selected first, and the data 
corresponding to the ON and OFF display elements in the 
first column is clocked into the first seven shift register 
locations of the SAN. 


In a similar manner, column one data for characters three, 
two and one is selected by the 1/N counter, decoded and 
shifted into the display shift register. After 28 clock counts, 
data for each character is located in the SAN shift register 
locations which are associated with the seven rows of the 
appropriate LED matrix. The 1/N counter overflows, trig- 
gering the display time counter enabling the output of the 
1/5 column select decoder, and disabling the clock input to 
the display. The information now in the shift registers will 
be displayed for a period, T. The divide by five counter 
which provides column select data for both the SAN and 
the character generator is incremented one count and 
column data is loaded and displayed in the same manner 
as column one. 


This process is repeated for each of the five columns which 
comprise the five subsets of data necessary to display the 
desired characters. After the fifth count, the 1/5 decoder 
automatically resets to one and the sequence is repeated. 
The only changes required to extend this interface to 
character strings of more than four digits are to increase 
the size of the refresh memory and to change the divide 
one by four counter to a module equal to the number of 
digits in the desired string. 


Since data is loaded for all of the like columns in the 
display string and these columns are enabled simultane- 
ously, only five columns are enabled simultaneously. Only 
five column transistors are required regardless of the 
number of characters in the string. The column switch 
transistors should be selected to handle approximately 
110 mA per character in the display string. The collector 
voltage saturation voltage characteristics and column 
voltage supply should be chosen to provide a 2.6V <Vcol 
>Vcc.: To save power supply costs and improve efficiency, 
this supply may be a full rectified unregulated DC voltage 
as long as the PEAK value doesn't exceed the Vcc and the 
minimum value doesn't drop below 2.6 volts. Since large 
current transients can occur if a column line is enabled 
during data shifting operations, the most satisfactory 
operations will be achieved if the columns current is 
switched off before clocking begins. 


Interface Design 


A logical “1” in the display shift register turns a correspond- 
ing LED “ON.” Clocking occurs on the high to low transi- 
tion of the clock input. A character generator which 
produces seven bit “column” data can be used. The 
internal shift register is 28 bits in length. The right hand 
digit is loaded first. Each column should be refreshed at a 
minimum rate of 100 Hz. 


The following program uses a single chip microprocessor 
to control a SAN display (i.e., the 8051 microprocessor and 
a Sprague UCN5890A driver). See Figure 3. 


The processing speed of a microprocessor is so high that 
the refresh rate of 1/5 can't be comprehended, therefore 
this program repeats itself 255 times before continuing to 
another line of data (similar to the scanning technique of a 
television screen). 
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Figure 2. Block Diagram 
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Figure 3. Schematic for SAN Display & UCN5890A 
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Program to Drive One SAN Display with the 8051 
and the UCN5890A as the Column Driver 


This program assumes that the data memory address is 
loaded into DPTR prior to entering this subroutine: 


REG 30H 
REG 31H 


HDSP: 
BEGIN: 


START: 


NXCOL: 
NWBYT: 


NXBT: 


;RO = # REPEATS 
;R1 = DISPLAY ADDRESS 


3R2 = WAIT 

;3R3 = # COL 

;3R4 = ROW COUNTER 

3R5 = BIT/COL 

;R6 = DIGIT COUNTER 

3R7 = UNUSED 
EQU DPTRL ;3DPTR MEM LOW REGISTER 
EQU DPTRH ;3DPTR MEM HIGH REGISTER 
MOV _ RO, #0FFH ;3# OF REPEAT CYCLES 
MOV DPTRL, DPL ;SAVE DPTR LOW 
MOV DPTRH, DPH SSAVE DPTR HIGH 
SETB P3.2 ;TURN OFF COLUMN 
SETB P2.0 ;DATA 1st COLUMN 
MOV _ Rs, #5H ;# OF COL 
CLR P3.7 ;COL CLK 
SETB P3.7 ;COL CLK 
MOV Ré4, #7H ;3# ROWS 
MOV _ Ré6, #4H 34 DIGITS 
MOV R&, #7H ;7 BIT/COL 
CLR A 
MOVC A, @A+DPTR ;GET DATA 
INC) =©DPTR ;INC DATA ADDRESS 
MOVX @Ri1,A ;OUTPUT DO & CLK 
RR A ;SHIFT TO NEXT BIT 
DJNZ RS, NXBT ;3DO 7 TIMES 
DJNZ R6, NWBYT ;DO 4 CHARS 
CLR P3.2 ;TURN ON COL 
MOV R2, #77H WAIT TIME 
DJNZ R2,$ ;WAIT 
MOV R2, #77H 
DJNZ R2,$ WAIT 
SETB P3.2 ;TURN OFF COL 
MOV P2, #00H ;SET COL DRVR DATA 
DJNZ R3, START ;NEXT COL 
MOV DPH, DPTRH ;RESTORE DPTR HIGH 
MOV DPL, DPTRL ;RESTORE DPTR LOW 
DJNZ RO, BEGIN ;REPEATS? 


RET ;RETURN FOR ANOTHER LINE 
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Table 2. SAN Display Optical Characterics 












HDSP2000LP 










HDSP2001LP 150 
HDSP2002LP 286 
HDSP2003LP 310 























ISD/MSD2010 40 
ISD/MSD2011 150 
ISD/MSD2012 286 
ISD/MSD2013 310 







ISD/MSD2310 60 
ISD/MSD2311 228 
ISD/MSD23 12 326 
ISD/MSD2313 482 


ISD/MSD2353 3000 
* 15 LEDs ON per character, DF=20%. 





Optical Considerations 
Luminous Intensity Control 


The luminous intensity of the Small Alphanumeric display 
can be easily adjusted from sunlight viewability through 
night vision requirements (ISD/MSD 235X only). 


The light output of the SAN display depends on a number 
of variables. These include the absolute efficiency of the 
LED material, the average current through the LED, and the 
LED's junction temperature. The readability of the display's 
light output depends upon the luminous and chrominous 
contrast of the LED diode to the package and ambient 
lighting environment. 


Table 2 lists the luminous intensity per LED for the SAN 
family. The average character brightness is based on 15 
LEDs per character with a 20% duty factor. The time 
averaged LED current for the SAN is in the range of 2.4 - 
3.2 mMA/LED (DF = 20%). The Blanking Control (VB) can be 
used to change the duty factor ON time, resulting in a 
lower LED intensity. Figure 4 shows a 74L$122 timer 
whose pulse width can be manually adjusted for a 1000:1 
intensity control. 


Optical Filtering 


Having a bright display does not guarantee readability in a 
given lighting ambient. The readability of the SAN depends 
on the contrast of the LED to the ambient light. The human 
eye measures contrast in both brightness (luminance) and 
color (chrominance) perception. 


There are three contrast ratios that describe the optimum 
readability for the display. The first is ratio between the ON 
LED to an OFF LED and should be much greater than one. 
The second ratio deals with the ON LED to the color and 
brightness of the surrounding package and also is much 
greater than one. The third ratio is equal to OFF LED to the 
brightness and color of the surrounding package. This 
ratio should be equal to one, meaning no color or bright- 
ness difference between the OFF LED and the package. 





LED PK Average LED Character* 
is ly 


l l, 
ped | cd =| mcd | mA 
40 


ISD/MSD2351 3400. 680 10.20 
ISD/MSD2352 2850 570 8.55 








Peak Average Ny Average Sterance 
I. L, LED 






L, 
2.4 
2.4 





17 67 
63 179 
119 340 
129 369 








17 67 
63 179 
119 341 
129 369 










22 100 
84 271 
120 388 
177 573 








16.0 3.2 212 8718 810 
16.0 3.2 178 7308 679 
16.0 187 7692 714 








Figure 4. Brightness Control Using a One Shot 
Multivibrator 


74LS122 


C of ENABLE (Vg) 
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t INTENSITY 
—s 


Using proper package design and optical filter selection 
insures high constrast ratios. In dim ambients high optical 
transmission long wave and bandpass filters are the best 
choice. However, in high light ambients low transmission 
neutral density (grey) filters give the best contrast ratios of 
the OFF LED and ON LED to the package background, 
improving the true readability of the display. For sunlight 
readability, the SAN’s glass window permits the use of 
glass or plastic circularly polarized filters. These filters 
greatly minimize the incident light that falls on the surface 
of the OFF LEDs and the package background. Table 3 is 
a guide for filter selection. 
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Table 3. Contrast Enhancement Filters 


Display Color Ambient Light 


Eee |Dim | Moderate | Bright 


Red Panelgraphic Dark Red 63 
HDSP2000LP Panelgraphic Ruby Red 60 
Chequers Red 118 
Plexiglass 2423 
= Polaroid HNCP37 : 
Panelgraphic Yellow 27 3M Light Control Film Polaroid HNCP10-Glass 
HDSP2001LP Panelgraphic Gray 10 Marks Polarized MPC 30-25C 


Cc Gray 1 
HER Panelgraphic Ruby Red 60 headereaiey.405 Note 1 


Polaroid HNCP10-Glass 
HDSP2002LP Chequers Red 112 Marks Polarized MPC 20-15C 


Bright Green Panelgraphic Green 48 Polaroid HNCP10-Glass 
HDSP2003LP Chequers Green 107 Marks Polarized MPC 50-12C 


Display Color Marks Polarized Corp. 

Part No. Filter Color Optical Characteristics of Filter 
Red, HER 

MSD 2010, 2012, MPC 20-15C 25% @ 635 nm 

2310, 2312, 2352 

Yellow 

MSD 2011, 2311, | Amber MPC 30-25C 25% @ 583 nm 

2351 


Circular Polarizer 


Green 
MSD 2013, 2313, | Yellow/Green MPC 50-22C 22% @ 568 nm 
2353 


Multiple Colors 
High Ambient Neutral Gray MPC 80-10C 10% Neutral 
Light 


Multiple Colors Neutral Gray MPC 80-37C 37% Neutral 


Note: 
1. Optically coated circular polarized filters, such as Polaroid HNCP10. 
2. For multiple colors use Marks Polarized Corporation filters, MPC 80-10C or MPC 80-37C. 





Polaroid Corporation 

1 Upland Road, Bldg. #2 
Norwood, MA 02062 

® (800) 225-2770 


Marks Polarized Corporation 
25-B Jefryn Bivd. W. 

Deer Park, NY 11729 

® (516) 242-1300 

FAX (516) 242-1347 


Marks Polarized Corp. manufactures to MIL-I-45208 inspection system. 
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Figure 5. Normalized Luminous Intensity 
vs. Junction Temperature 


Normalized 
Luminous Intensity 





a1 
60 -40 -20 0 20 40 60 80 100 120 140 
Tj- LED Junction Temperature - °C 


The light output of the LEDs is inversely related to the LED 
diodes junction temperature as shown in Figure 5. For 
optimum light output, keep thermal resistance of the socket 
of PC board as low as possible. 


For example, when the HDSP200XLP is mounted in a 
10°C/W socket and operated at Absolute Maximum 
Electrical conditions, the LED junction will rise 17°C above 
ambient. If T, = 40°C, then the LED's T, will be 57°C. 
Under these conditions Figure 5 shows that the |, will be 
75% of its 25°C value. 


Figure 6. Maximum LED Junction Temperature 
vs. Socket Thermal Resistance 


ATj - Delta LED Junction 





0 
0 § 10 15 20 25 30 35 40 45 50 
Socket Thermal Resistance - °C/W 


Thermal Consideration 

Optimum reliability and optical performance will result when 
the junction temperature of the LEDs and CMOS ICs are 
kept as low as possible. The plastic HDSP200XLP should 
operate to a maximum ambient temperature of 85°C, while 
maintaining a maximum junction temperature of <100°C. 
The ceramic and glass SANs (ISD/MSD2XXX) may operate 
up to 100°C as long as the junction temperature of the IC is 
maintained at less then 125°C. 


Table 4. 


Model Number 


eo | Max. | 
ee ee eee 
| __HosP2ooverp | 19 | 22 | 30 | 






Figure 7. Thermal Model 





Thermal Modeling 


For a thermal model of the display, see Figure 7 which 
shows junction self heating + the case temperature rise + 
ambient temperature = junction temperature of the semi- 
conductor. Equation 1 shows this relationship. 
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Equation 1. 


Tye) = PLen Zee + Pease (Rese + Roca) + Ta . . 
Tyepy = [leo /28) Verreny Zese] + [(9/35) leo, DF (5 Vegi) + Vee lee] * PRese + Recal + Ta 


The junction rise within the LED equals the thermal imped- 
ance of an individual LED (37°C/W, DF = 20%, F = 200 Hz) 
times the forward voltage, V,4¢5, and forward current, 
wep» Of 13-14.5 mA. This rise averages Ty ¢p) = 1°C. 
Table 4. shows the V,.. -p) for respective displays. 


The junction rise within the LED driver IC is the combination 
of the power dissipated by the IC quiescent current and the 
28 row driver current sinks. The IC junction rise is given in 
Equation 2. A thermal resistance of 28°C/W results in a 
typical junction rise of 6°C. 


Equation 2. 
Tyacy = Peot (Rese + Roca) + Ta 
Tyacy = [5 (Veg - Veen) * (Ico /2) # (1/35) DF + Veg * leg] * [Rose + Rocal + Ta 


For easier calculations, the maximum allowable electrical 
operating condition is dependant on the the aggregate 
thermal resistance of the LED matrixes and the two driver 
ICs. The parallel combination of these two networks is 
15°CW. All of the thermal management calculations are 
based on this number. The maximum allowable power 
dissipation is given in Equation 3. 


Equation 3. 


P at Tyemaxy > Th 
DISPLAY” Ry R 
Rasc + Roca 


Porsptay = 9 Veor lear (1/35) DF + Veg log 


KEY TO EQUATION SYMBOLS 


DF Duty factor 
Quiescent IC current 


lec 

loot Column current 

n Number of LEDs on in a 5x 7 array 

rer Package power dissipation excluding LED 
under consideration 

Peat Power dissipation of a column 

Puseray Power dissipation of the display 

Pep Power dissipation of a LED 

Roca Thermal resistance case to ambient 

Rise Thermal resistance junction to case 

T. Ambient temperature 

Tac) Junction temperature of an IC 

Tye, Junction temperature of a LED 

Tya4ax) Maximum junction temperature 

Veo IC voltage 

Vase Column voltage 

Veen) Forward voltage of LED 

Loe Thermal impedance junction to case 
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SIEMENS 


How to Use Optocoupler 
Normalized Curves 
Appnote 45 


by Bob Krause 


An optocoupler provides insulation safety, electrical noise Figure 1. Normalized CTR versus I,and T, 
isolation, and signal transfer between its input and output. 
The insulation and noise rejection characteristics of the 
optocoupler are provided by the mechanical package 
design and insulating materials. if = 10 mA, Voce =10V 


Normalized to : 


A phototransistor optocoupler provides signal transfer 
between an isolated input and output via an infrared LED 
and a silicon NPN phototransistor. 


When current is forced through the LED diode, infrared 
light is generated that irradiates the photosensistive base- 
collector junction of the phototransistor. The base-collector 
junction converts the optical energy into a photocurrent 
which is amplified by the current gain (HFE) of the 
transistor. 


Normalized CTR 





. : IF - LED Current - mA 
The gain of the optocoupler is expressed as a Current 


Transfer Ratio (CTR), which is the ratio of the photoransistor ‘ 

collector current to the LED forward current. The current Figure 2. Normalized Saturated CTR 

gain (HFE) of the transistor is dependent upon the voltage 

between its collector and emitter. Two separate CTRs are to ] ; 

often needed to complete the interface design. The first ee Vce(Sat) = 0.4V 
CTR, the non-saturated or linear operation of the transistor, nif 9 once Stk Ueenenereiesean Masteeieea 
fee ~& Ta=70°C } 

is the most common specification of a phototransistor i 

optocoupler and has a Vce of 10 volts. The second is the 
saturated or switching CTR of the coupler with a Vce of 

0.4 volts. Figure 1 and 2 illustrate the Normalized CTR... 

for the linear and switching operation of the phototransistor. 
Figure 1 shows the Normalized Non-Saturated CTR... : é 
operation of the coupler as a function of LED current and 0.2 }- Lyset = 10 MA. Vee =10V 
ambient temperature when the transistor is operated in | Ta= 25°C 

the linear mode. Normalized CTR. ¢/¢,1) iS illustrated in 00 i 


Figure 2. The saturated gain is lower with LED drive greater A 1 10 100 
than 10 mA. IF - LED Current -mA 


0.6 


0.4 


Normalized CTR 


Normalized to: 
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The following design example illustrates how normalized 
curves can be used to calculate the appropriate load 
resistors. 


Problem 1. 


Using an IL1 optocoupler in a common emitter amplifier 
(Figure 3) determine the worst case joad resistor under the 
following operation conditions: 


Figure 3. IL1 to 74HC04 Interface 





Tmb=/0°C, |. =2 mA, Vo, =0.4 V, Logic load =74HC04 


IL1 Characteristics: 
CTR ocmons Aty=20% Min. @ (T, 
Vog=10 V) 


Solution 


Step 1. Determine CTReesaz Using the normalization factor 
(NF cesar) found in Figure 2. 


=25°C, |.=10 mA, 


Figure 4. Normalized Saturated CTR 





1.0 
0.8 
0.6 
H 
@ 
E 0.4 
= NF=0.36 Normalized to: 
02 Se. aveseaies lf = 10 mA. Vce =10V-...... 
Ta = 25°C 
0.0 i 
A 1 4#=2mA 19 100 
IF - LED Current-mA 
(1) CTReepsan= OT Roewon SAT) NFeeisan 
CTReesan=20% * 0.36 
CTR, s ant’ .2% 


Step 2. Select the minimum load resistor using the 
following equation 


(2) ee Voc - Vor 
om CTReesan !F _ 
100% IL 
Runny = sage 04V 
: 7.2% 2mA 
“00% ~~ SKA 
R, agny=48-94 KQ, select 51 KO 45% 


L(MIN) 


The switching speed of the optocoupler can be greatly 
improved through the use of a resistor between the base 
and emitter of the output transistor. This is shown in 
Figure 5. This resistor assists in discharging the charge 
stored in the base to emitter and collector to base junction 
capacitances. When such a speed-up technique is used 
the selection of the collector load resistor and the base- 
emitter resistor requires the determination of the photo- 
current and the HFE of the optocoupler. 


The photocurrent generated by the LED is decribed by 
the CTR,, of the coupler. This relationship is shown in 
equations 3 and 4. Equation 5 shows that CTR,, is the 
product of the CTR,, and the HFE. The HFE of the transis- 
tor is easily determined by evaluating equation 4, once 
the CTRegsar) and CTR, are known. The Normalized 
CTRc, is shown in Figure 6. Equations 5, 6, and 7 
describe the solution for determing the R,, that will permit 
reliable operation. 


Figure 5. Optocoupler/Logic Interface with 
R,, Resistor 
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Figure 6. Normalized CTR,, versus LED Current Problem 2 


15 Using an IL2 optocoupler in the circuit shown in Figure 6, 





Normalized to: determine the value of the collector load and base-emitter 
If = 10mA,Ta = 25°C resistor, given the following operational conditions: 
an ; Tamp=70°C, I=5 mA, Vo,=0.4 V, Logic load =74HC04 
3) IL2 Characteristics: 
z CTRop=100% @ T,_.=25°C, V.-=10V, |=10 mA 
z a CTR, g= 0.24% @ T,_=25°C, V,,=9.3 V, |=10 mA 
° 
= Solution 
Step 1. Determine CTRoesary ANd CTRog 
oe From Figure 2 the CTRoggar;=55%, IN Frenne 0-55] 
If - LED Current - mA From Figure 6 the CTR,,=0.132%, [NF,,=0.55] 
Step 2. Determine R, 
From Equation 2 R =1.7 KQ 
(8) CTR¢p = tea x 100% : 
Ip Select R,= 3.3 KQ 
Step 3. Determine R,,, using Equation 9 
(4) oo, STRoe ° sate 
~ F 100% (10) 100% 0.55 
a 0.65V 024% 055 3.3KQ 
~ 5mA 100% 0.55 3.3KQ 
(5) CTReesan = CTReg HFE (gan 39 -[5V - 0.4V] 
Ree= 199KQ, select 220KQ 
(6) HFE gan = CTReesant) 
(AN ~CTRoy 


Using a 3.3 kQ collector and a 220 KQ base-emitter 
resistor greatly minimize the turn-off propagation delay time 
(7) Vbe and pulse distortion. The following table illustrates the 


Ree = saa (oe effect the R,, has on the circuit performance. 
cB” 'BE 
I.=5mA, V,,=5V 
eC eee R.=3.3 Ka 
log HFE(sar) Ri -[Vec - Veesan] R, = 220 kQ 
(9) CTRee NFcesa 
Vie eA 
Ror = BE CTRces NFcp 
~ Tp CTRee NF cesar AL 
——J00% [Vor - Voersar] 








ss 
Distortion 
50 ps pulse 





Not only does this circuit offer less pulse distortion, but it 
also improves high temperature switching and lower static 
DC power dissipation and improved common mode 
transient rejection. 
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SIEMENS 


Sunlight Readability Contrast Measurements 
for the MSD2351 and MSD2353 | 
Serial Input Small Alphanumeric Military Display 


Appnote 47 


by Bob Krause 


Introduction 


Light emitting diode alphanumeric displays have had 
a long and successful relationship with military and 
avionic equipment. Applications with very high light 
ambients now are possible because of advances in 
the efficiency of LEDs. Polarized filters enhance the 
readability of LEDs by eliminating much of the ambi- 
ent reflection from the LED die and the surrounding 
package. 


Readability Criteria 


An observer's ability to perceive the information from 
an alphanumeric display depends on two factors. 
These include font and size of the message in rela- 
tionship to the viewing position and the optical 
contrast of the message to the surrounding environ- 
ment. 


Optical contrast is the comparison of the brightness 
or sterance (L) of the On/OffLED to the brightness of 
the surrounding environment. High readability results 
by optimizing the following contrast ratios. The first 
ratio, C,, involves the OnLED stearance, L,,,,,, and 
the background stearance, L,, is optimized when the 
OnLED is brighter than the surrounding area. Thus C, 
will be much greater than unity (1). 


The next ratio, C,, involves the sterance ratio of the 
ON, Li coon and Off, Lien LED. C, is optimized when 
the Lp, is much greater than the Len. resulting in 
being much greater than unity (1). 


Ratio Equations 
1) C,—OnLED to Background 


LE a 
Cris aaa B 


2) C,—OnLED to OffLED 


The optimal ratio of C,, involving OffLED to the 
background, is achieved when the ratio is near zero. 
The OffLED should have minimal contrast with the 
background. 


The equations for these three ratios are given below. 


The U.S. military has established contrast ratios limits 
to satisfy sunlight readability criteria. These criteria 
are published in, “Night Vision Goggle Lighting 
Specification.” The specifications are shown below: 


C,—ONLED to Background > 2.0:1 Minimum 
C,—OnLED to OffLED 2 2.0 :1 Minimum 
C,—OffLED to Background <0.25:1 Maximum 


Optical Filtering 


An LED, regardless of its brightness, has a difficult 
time competing with the sterance of the sun. An LED - 
display’s readability can be greatly improved by 
using contrast enhancement filters. The filter of 
choice is one that eliminates the interference of the 
sun with the background of the display. A number of 
filter vendors offer anti-reflection coated, circular 
polarized (AR/CP), optically tinted bandpass and 
neutral density filters which have proven very helpful 
in satisfying the sunlight readability contrast require- 
ments. 


The display front surface and the areas surrounding 
the LEDs have specular reflector characteristics. This 
reflective property allows optimum contrast when 
used with a circular polarized filter with anti-reflective 
coating. See Table 1 for Filter Selection Guide. 


3) C,—OffLED to Background 


L am [L = | 
Ce LEDon ~ -LEDoff roe LEDoff - +B 


LLEDoft Lp 
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Table 1. Contrast Enhancement Filter Selection Guide 


Display P/N Transmission 
or Condition 


MSD2010 
MSD2012 Red/ 
Hi Eff. Red 25% @ 635nm 
Yellow 25% @ 585nm 
MSD2353* 


MSD2352* 
MSD2310 
MSD2312 
Hi Eff. Green 22% @565nm_ | Yellow/Green 
MSD2313 
High Ambient | All Colors 10% Neutral Neutral Gray MPC 80-10C 
Light Marks 
High Ambient | All Colors 37% Neutral Neutral Gray MPC 80-37C 
Light Marks 


MSD2010 
MSD2012 
Red/ 14% Reddish HLF-608-5R 
Hi Eff. Red Orange Hoya 
Yellow 14% Yellowish HLF-608-3Y 
Orange Hoya 


MSD2352* 
MSD2310 
Hi Eff. Green 14% Yellow/Green HLF-608-1G 
Hoya 
All Colors 10% Neutral Neutral Gray HNCP10 
Polaroid 
















Filter Model No. 
Filter Manufacturer 


Display Color 
















MPC 20-15C 
Marks 


MSD201 1 
MSD235 1* 
MSD231 1 


MPC 30-25C 
Marks 


MSD2013 MPC 50-22C 


Marks 












MSD2312 


MSD2011 
MSD2351* 
MSD231 1 





MSD2013 
MSD2353* 
MSD2313 






High Ambient 
Light 


* Sunlight viewable displays. All other part numbers represent a// the standard Military Small Alphanumeric Displays. 


Manufacturers 

Marks Polarized Corporation HOYA Optics, Inc. Polaroid Corp. 

25B Jefryn Bivd. West 3400 Edison Way Polarizer Divison 
Deer Park, NY 11729-5715 Fremont, CA 94538-6138 1 Upland Road 
(516) 242-1300 (415) 490-1880 Norwood, MA 02062 


(617) 577-2000 
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CONTRAST MEASUREMENTS 


The ability to read a display in direct sunlight used to 
be determined by using a series of standard observ- 
ers and irradiating the display with one sun. Recent 
technical studies have established contrast criteria 
permitting laboratory measurements that verify 
sunlight readability. 


A yellow MSD2351 and a high efficiency green 
MSD2353 Smail Alphanumeric Display were evalu- 
ated for sunlight readablility under a simulated sun 
with an incident of 4200fc. These two displays were 
tested with both pass-band and neutral density AR/ 
CP filters. The measurement technique and resuits 
follow. 


Cooling Fan 


Photo Research —— 
Spectra Prichard 
Spot Photometer 
Model 1980B 
Macro Spectra MS—80 
Lens to read out in fL 


Optical Bench as 













Contrast Measurement Setup 


Contrast measurements require the use of a spot 
photometer, which measures the luminance of the . 
surface within a specific spot size. A Photo Research 
Spectra Pritchard spot photometer Model 1980B with a 
Macro Spectar MS-80 Lens was calibrated and set to 
read out in foot Lamberts, fL. The display and filter 
were mounted on a micro adjustable X/Y/Z stage. This 
stage, the spot photometer, and a 500W Unimat LX80 
light source were mounted on a optical bench. The 
light source was oriented 30° from the normal of the 
display. See Figure 1. 


MSD235X Display 


X/Y/Z Stage 


Figure 1. Sunlight Readability Contrast Measurement Setup 
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See Figure 3 for 
CO] mie Ls exploded view 
Ci a 
Omo 


OOOOC 


Figure 2. LEDs Selected for Measurement 


The sterance measurments were made using the 
photometer with an angle setting of 2 minutes result- 
ing ina spot size of .004 in. The incidence flux was 
determined by using a Kodak 6080 standard lamber- 
tian reflector painted slide. 


The X/Y/Z stage supported the display, the AR/CP 
filter, and the display drive electronics. Figure 2 
shows the asterisk (*) programmed on the display. 
Each LED had a duty factor of ON 17.6%. The center 
of the asterisk was used as the measurement LED. 
The stage was used to position the display at the four 
contrast measurements points as shown in Figure 3. 


Contrast Calculations 


The data derived from the spot photometer was used 
to calculate the three contrast ratios, C,, C,, C,. For 
best accuracy, L, was the average of three spot 
locations. Figure 2 shows these as L,,L,, L,. L, is the 
substrate sterance between two LED die, L, is the 
substrate sterance of the area between four LED die; 
and L, is the sterance of a gold trace connecting the 
LEDs. 


Table 2. Luminous Contrast @ 4200fC 


Display Color 
Filter Model # 














aa 


Figure 3. Points for Luminous Stearance 
Measurement 





Measurements were made using a yellow MSD2351 
and a Marks MPC80-10C neutral density gray filter. 
This display had a typical intensity of 2450ncd/LED 
with an average wavelength of 585nm. , 


Measurements were also made using a green 
MSD2353 with a Marks MPC50-22C yellow/green 
bandpass filter and a Marks MPC80-10C neutral 
density gray filter. This display had a typical intensity 
of 3470ucd/LED with an average wavelength of 
572nm. 


The data and results of the experiment are shown in 
Table 2. 


Conclusion 


From the data, the most readable combination is the 
green MSD2353 display and a green bandpass AR/ 
CP filter, followed by the green display and the 10% 
transmissive neutral density gray AR/CP filter. In both 
cases these combinations exceeded the military limit 
by almost 2.5 times. The yellow display has optimum 
contrast with a neutral density AR/CP gray filter. 


Footlamberts 


Green LED-On 12.00 | 10.20 27.10 101.60 
MPC50-22C =| LED-Off} 11.00} 9.40 20.60 12.60 


Green LED-On 9.70} 8.60 17.80 
MPC80-10C | LED-Off 8.80} 8.60 11.40 


Green LED-On | 12.60 | 11.30 37.30 
MPC50-22C |LED-Off| 11.10] 9.80 17.70 
Yellow LED-On 9.30} 8.20 19.40 46.50 
MPC80-10C | LED-Off 7.80} 7.20 10.30 7.70 


Yellow LED-On | 208.00 {198.00 650.00 
No Filter LED-Off | 198.00 |171.00 853.00 


69.80 
10.10 


111.00 
14.40 


480. 
171. 
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Optocouplers for Safe 


Electrical Isolation to VDE 0884 


Appnote 48 


by Gerhard Kaiser 


Because of their high reliability and long 
life, optocouplers are used in applications 
requiring safe electrical isolation of two 
circuits, such as in switched-mode power 
supplies (SMPS). Optocouplers have to 
comply with the relevant VDE standards 
and/or international standards like IEC 
when used for protecting systems against 
electrical damage. 


Currently the tendency is to incorporate international 
standards (e.g. IEC) into the German VDE regulations. On 
the other hand, the goal is to make a national VDE standard 
(such as one that has proved to increase safety) into an 
internationally recognized IEC standard. For example, a new 
VDE standard, VDE 0884, has just been introduced in 
Germany and also is being reviewed in various international 
standardization committees. 

German VDE standards are divided into three main groups: 


e Basic VDE standards, such as VDE 0110 which describes 
air and creepage path requirements in general 


e VDEstandards governing components, such as the recently 
expired VDE 0883 standard for optocouplers 


e VDE standards governing systems and equipment, such as 
VDE 0805/0806 for office machines and EDP systems 


Optocouplers used in a switched mode power supply of a 
computer have to satisfy the requirements of VDE 0883 and 
VDE 0805/0806. 


Thickness of solid insulation between conducting parts, the 
isolation test voltage and the air and creepage pathsare crucial 
in applications requiring reliable electrical isolation. Depend- 
ing on the sensitivity of the application, different values are 
in the VINE etandarde 


Patt erat a8 
YIVEIE NWI VE ole ms. 


For example, an electrical control cabinet will probably be 
opened and operated infrequently and only by skilled staff. 
However, it's not unusual for a cup of coffee to be spilled 
accidentally over the keyboard of an electric typewriter. Thus 
the requirements to be met in the two cases are very different. 


The latest findings in high-voltage technology have questioned 
two parameters thickness of solid insulation and isolation test 
voltage. Dielectric strength does increase with the thickness of 


the insulating material, but only when the insulating material ie ; 


homogeneous and free of impurities or air-pockets. A high- 
quality thin insulation can be better than a thick layer with 
impurities or air-bubbles. The trend is clearly towards reducing 
insulation thickness (about 0.3 to 0.5 mm) for more economical 
manufacturing and technologically advanced optocoupler 
functions 


To test the breakdown strength, isolation test voltage normally 
lasts 60 seconds in qualification tests and up to one second in 
100% inspection (depending on the particular VDE standard). 
However, no determination is made whether any partial dis- 
charge occurs in the insulation material during testing. This 
requires measurement equipment of extreme sensitivity and 
has been introduced on the market only recently. 


Studies in high-voltage technology have shown that a single 
partial discharge will probably not be extinguished at low 
voltages and that permanent partial discharge may degrade 


_and damage the insulating material. So that even under normal 


operating conditions partial discharge may occur when oper- 
ating voltage is applied. A high-voltage breakdown is likely to 
occur after a certain time of operation. 


The new standard for optocouplers, VDE 0884, used for safe 
electrical isolation addresses the two drawbacks mentioned 
earlier. Suitable dielectric strength is now determined by the 
presence of partial discharges at a defined test voltage. Partial 
discharges occur with impuriiies or air-bubbies in the insulai- 
ing material or insufficient thickness of solid insulation. 


The conventional breakdown test (isolation test voltage) may 
risk causing initial damage to the optocoupler which is not 
detectable. This test has been replaced in VDE 0884 by the 
partial discharge test which detects any partial discharge. The 
absence of partial discharge during the test reliably proves the 
isolation capability without any undesirable initial damage to 
the insulation material. 





FIGURE 1. Measurement Method A of VDE 0884: A 
destructive test for the qualification of optocouplers and 
sample testing in manufacture. This time-test voltage 
diagram can be used with SFH601 and CNY17 couplers 


Partial discharge measurement method per VDE 0884 


Two measurement methods, as described in VDE 0884, 
have proved to be reliable and suitable for optocouplers. 


e Measurement method A—a destructive test to qualify 
optocouplers and for sample testing in manufacture. 


e Measurement method B—a non-destructive test of every 
component (100% inspection). 


Figures | and 2 show two typical voitage time curves (AC 
voltage peak-to-peak values) for Siemens optocoupler 
testing per VDE 0884. 


More VDE 0884 test criteria for safe electrical isolation 
by optocouplers 


In addition to the partial discharge test, VDE 0884 has 
further requirements to improve optocoupler reliability. For 
example, data on reliability limits such as limit current, 
temperature, and/or power dissipation must be given for 
every approved and qualified component. Figure 3 shows 
the reliability limit values for SFH601 and CNY17 optocou- 
plers 


Limit values are generally higher than the maximum ratings. 
They indicate whether and if additional components are 
required in the circuit to ensure safe electrical isolation in 
case of failure in the surrounding circuitry. 


In the qualification test (destructive test) the optocoupler is 
exposed to numerous tests in rough environments such as 
humidity cycles or temperature shocks. The optocouplers 
are then stressed to the limit values for 72 hours. Finally, 
they are tested partial discharge. Absence of partial 
discharge (PD) currently means a value below 5 picocou- 
lombs. 


Importance of VDE 0884 standard for the future 


Optocouplers used in applications for safe electrical 
isolation are tested for freedom from partial discharge to 
give improved reliability and useful information on the long 
term stability of insulating materials. VDE 0884 is only a first 
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FIGURE 2. Measurement Method B: A non-destruc- 
tive test of every component (100% inspection) 


step in this direction. Partial discharge measurements 
probably will become applicable to transformers, capacitors, 
and other components. VDE 0883 is no longer the standard 
since December 1988. However, until the end of 1991 
approvals to VDE 0883 will be accepted in the marketplace. 


From 1992 optocouplers must have VDE 0884 approval. 
New designs of PC boards or systems using optocouplers 
which have to fulfil the requirements of safe electrical 
isolation, must use only optocouplers with VDE 0884 
approval. 


Siemens already offers the SFH601 and CNY 17 optocou- 
plers with VDE 0884 approval under option |. Other types, 
especially DIP-4 series, have been approved and soon will 
be available. 

Te, 


1000 
mw 





150 °c 175 (=9,) 
o> 


FIGURE 3. Dependency of reliability maximum ratings 
on ambient temperatnre for SFH601, CNY17. For every 
optocoupler type approved to VDE 0884, reliability limit 
values such as limit temperature, current and power 
dissipation must be given 


About the author 
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SIEMENS 


Interfacing the PD243X Alphanumeric 
Programmable Display™ with the 


SAB80515/SAB80535 Microcontroller 
To Produce a Bidirectional, Speed Regulated 


Moving Message Display by Using the 


SAB80515/SAB80535's Timer 2 & 8-Bit Converter 


Appnote 49 


by Ashutosh Ahluwalia 


This application note introduces the user to one of the 
features of Timer 2 and A/D converter of the SAB 80515/535. 
Included in this application note is a description of both the 
software and hardware implementations of the SAS 80515/ 
535 to use its Timer 2 and 8-bit A/D converter for the 
bidirectional, speed regulated moving message display. The 
program listing demonstrates how the Timer 2 and the 8-bit 
A/D converter of the SAB 80515/535 can be combined to 
generate time delays controlled by analog levels. The 
hardware circuitry shows an interface of the SAP 805 15/535 
with a simulated analog input, a 2 kbyte EPROM, and 
intelligent display chips of Siemens used in memory 
mapped 1/0 scheme. 


The SAB 80515/535 microcontroller with on-chip A/D 
converter and a 16-bit Timer (Timer 2) with reload capability 
offers a solution which can be applied to a wide range of 
industrial applications. These applications vary from analog 
controlled digital delays to controlled frequency converters 
for pulse width modulation. 


In the present application example, the above features of the 
SAB 80515/535 are used in conjunction to generate the 
software delays. The software delay results in varying the 
voltage level of the analog signal applied to the A/D con- 
verter of the SAB 80515/535. 


A/D Converter 


The SAB 80515/535 provides an 8-bit A/D converter with 
eight multiplexed analog input channels on-chip. In addition, 
the A/D converter has a sample and hoid circuit and offers 
the feature of software programmable reference voltages. 
For the conversion, the method of successive approximation 
with a capacitor network is used. 


Figure 1 shows a block diagram of the A/D converter. There 
are three user-accessible special function registers: 


—ADCON (A/D converter control register) 
—ADDAT (A/D converter data register) 


—DAPR (D/A converter program register) for the program- 
mable reference voltages. 


Special function register ADCON is used to select one of the 
eight analog input channels to be converted, to specify a 
single or continuous conversion, and to check the status bit 
BSY which signals whether a conversion is in progress or 
not. 


The special function register ADDAT holds the converted 
digital 8-bit data result. The data remains in ADDAT until it is 
overwritten by the next converted data. The new converted 
value will aopear in ADDAT in the 15th machine cycle after a 
conversion has been started. ADDAT can be read and 
written to under software control. If the A/D converter of the 
SAB 80515/535 is not used, register ADDAT can be used as 
an additional general-purpose register. 


The special function register DAPR is provided for program- 
ming the internal reference voltages IVAREF and IVAGND. In 
the present application DAPR holds a value of OOH. For this 
value of DAPR, IVAREF and IVAGND are the same as 
VAREF and VAGND respectively. 


A/D Conversion 


Aconversion is started by writing to the special function 
register DAPR. A “Write-to-DAPR’” will start a new conversion 
even if a conversion is currently in progress. The conversion 
begins with the next machine cycle. The busy flag BSY will 
be set in the same machine cycle as the “write-to-DAPR’ 
operation occurs. If the value written to DAPR is 00H, 
meaning that no adjustment of the internal reference 
voltages is desired, the conversion needs 15 machine 
cycles to be completed. Thus, the conversion time is 15 ws 
for 12 MHz oscillator frequency. 
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Figure 1. Block Diagram of A/D Converter 
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Rate Clock Pag: Made Analog Input 
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After a conversion has been started by writing into the special 
function register DAPR, the analog voltage at the selected input 
channel is sampled for 5 machine cycles (5 ps at 12 MHz oscillator 
frequency), which will then be held at the sampled level for the rest of 
the conversion time. The external analog source must be strong 
enough to source the current in order to load the sample & hold 
capacitance, being 25 pF, within those 5 machine cycles. 


Conversion of the sampled analog voltage takes place between the 
6th and 15th machine cycle after sampling has been completed. In 
the 15th machine cycle the converted result is moved to ADDAT. 


Figure 2. Functional Diagram of Timer 2 in Reload Mode 


Timer2 
Interrupt 
Request 
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Timer 2 


The SAB 80515 has three 16-bit Timer/Counters: 
Timer 0, Timer 1 and Timer 2. These Timers can be 
configured to operate either as timers or event 
counters. Timer 2 is the time base of the program- 
mable Timer/Counter Register Array (PTRA) unit. In 
addition to the operational modes “Timer” or 
“counter”, Timer 2, being the time base for the 
PTRA unit, provides the features of: 


—16-bit reload 
— 16-bit compare 
—16-bit capture 


The reload mode of Timer 2 is used in this applica- 
tion to generate software delays. For explanation of 
the other modes please refer to the users’ manual. 


Reload 


The reload mode for Timer 2 is selected by bits 
T2RO and T2R1 in special function register T2CON 
as illustrated in Table 1. In mode 0, when Timer 2 
rolls over from all 1s to all Os, it not only sets TF2 
but also causes the Timer 2 registers to be loaded 
with the 16-bit value in the CRC (compare/reload/ 
cap ture) register which is preset by software. The 
reload will happen in the same machine cycle in 
which TF2 is set, thus overwriting the count value 
OOOOH. 


Table 1. Timer 2 Reload Mode Selection 


Reload Disabled’ 


Mode 0: Auto-Reload upon 


Timer 2 Overflow (TF2) 


Mode 1: Reload upon Falling 
Edge at Pin T2EX/P1.5 





PD2435 


The PD2435 is a CMOS 4-character 5 x 7 dot 
matrix alphanumeric programmable display with 
ROM to decode 128 ASCII alphanumeric charac- 
ters and enough RAM to-store the display’s 
complete four digit ASCII message with software 
programmable attributes. The CMOS IC incorpo- 
rates special interface control circuitry to allow the 
user to control the module as a fully supported 
microprocessor peripheral. 


Microprocessor Interface 


The interface to the microprocessor is through the 
address lines (AO-A2), the data bus (D0O-D7), two 
chip select lines (CEO, CE1), and (RD) and (WR) 
lines. The CEO should be held low and CE1 held 
high when executing a read or write to a specific 
PD243X device. The read and write lines are both 
active low. A valid write will enable the data as 
input lines. 


Programming the PD2435 


There are five registers within the PD2435. Four of 
the registers are used to hold the ASCII code of 
the four display characters. The fifth register is the 
Control Word, which is used to blink, blank, clear 
or dim the entire display to change the presenta- 


tion (attributes) of individual characters. 
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Figure 3. PD2435 Block Diagram Showing the Major 
Blocks and Internal Registers 
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OOO 
Application 


The speed regulated moving message display is an example 
where a digitized value of the controlling analog signal is used to 
compute a reload value for the Timer 2. The Timer 2 is operated in 
mode 0 where this reload value becomes a starting point for the 
Timer to count up. On overflow the Timer automatically takes the 
restart value for counting from reload register CRC. While the 
Timer is counting up, a new reload value is computed using the 
present A/D value. 


COLUMN 
DRIVERS 
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DRIVERS 


' 
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Hardware 


The circuit used in this application has the advantage of requiring 
a minimum of components. The single chip microcomputer SAB 
80535 operates in conjunction with four alphanumeric program- 
mable display chips PD 2435 to form a 16-digit long display. 


The ASCll-coded data is transferred from the SAB 80535 to the 
display ICs via the data port PO and using the control signal WR 
(P3.6) of the SAB 80535. The address pins from the ports PO and 
P2 of the SAB 80535 are used to address the EPROM as well as 
the display chips in a memory-mapped 1/O scheme. The display 
chips are addressed as memory locations with the following 
addresses. 


Control Register 
Address 


Display 


Digits 
Chip i 


ee 
aAGgauress 


4004H-1007H 
2004H -2007H 





4004H -4007H 


8004H -8007H 


A push button is interfaced to port P3.2 of the SAB. 80535 to 
provide an external interrupt to the microcontroller. 
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Firmware Description 


Besides controlling speed of the moving message, 
there is a provision to interrupt the moving message 
and roll it backwards to the beginning of the message. 
The microcontroller reads the code and the message 
to display from an EPROM 27 146A interfaced to the 
ports PO and P2 of the SAB 80535. A virtual image of 
the message is created in the internal RAM of the SAB 
80535. Four display chips PD2435 are interfaced to 
the SAB 80535 in a memory-mapped scheme and can 
be addressed as external memory to the SAB 80535. 
The virtual image of the message in internal RAM of 
the SAB 80535 is used to manipulate data to be 
displayed on the display chips. The internal RAM used 
for the display can be viewed as an area divided into 
two portions: 


1. For active display 
2. As a data buffer 


The active display area is the replica of the data being 
displayed on the display chips. In this case the 16- 
digit display would need 16 RAM locations which 
correspond to 16 digits currently being displayed. The 
data buffer contains the rest of the message which is 
not being displayed. The message is shifted character 
by character in the RAM area. When the message on 
the display moves from right to left, the RAM buffer 
acts in “First In First Out” mode, and when the mes- 
sage on the display moves from left to right, the data 
to the display from the microcontroller RAM buffer is 
supplied in the “Last In First Out” scheme. 


Between display of every character there is a software 
delay which depends upon the level of the analog 
signal supplied to the ANO pin of the SAB 80535. The 
external interrupt 0 (at port P3.2) is used to interrupt 
the microcontroller to inform it that the message needs 
to be scrolled backwards. On getting this interrupt the 
software sets the flag bit O which remains set until the 
message is scrolled back to the beginning of the 
message. 


List of Components 















SAB 80535 
271 6A 
PD2435 
12 MHz Crystal 
74LS373 
22 pF Capacitors 
100 nF Capacitor 
4.7 uf Capacitor 
1 k Resistor 

10 k Pot 








ee ee > ee ee a 


Reference Material for ICs 
1. SAB 80515/80535 User’s Manual. 


2. PD2435 Data-Sheet or Optoelectronic Data Book 
(1990). 
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Figure 4. Interface Circuit 
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Figure 5. Program Flow Chart 
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Program Listing 


UDISP 


0000 


0000 02000C 


0003 


0003 COEO 
0005 D2D5 
0007 DOEO 
0009 C289 
000B 32 


000C D282 
OOOE 758110 
0011 75D800 


0014 C2D5 
0016 7800 
0018 79FF 
001A 90F000 
001D 7403 
001F FO 
0020 9000C2 
0023 7820 
0025 7D65 
0027 7420 
0029 Fé 
002A 08 
002B DDFC 


002D 12006C 
0030 20D501 
0033 0B 
0034 7D65 
0036 7820 
0038 20D506 


0038 C& 


003C 08 
003D DDFC 
‘003F 0158 


;Jump on reset 


' This is the interrupt subroutine for INTO. This is used to set a flag 


’ which then indicates that the message needs to be rolled back. 


‘PD 2435 DISPLAY PROGRAM' 
1 $TITLE (‘PD 2435 DISPLAY PROGRAM’) 
2 $MOD515 
3 $NOSYMBOLS 
4 
5 CSEG 
6 $DEBUG 
7 
8 
9 ORG 00H 
10 
11 LJMP BEGIN 
12 
13 : 
14 : 
15 
16 
17 : 
18 
19 ORG 03H 
20 
21 PUSH ACC 
22 SETB FO 
23 POP ACC 
24 CLR IEO 
25 RETI 
26 
27 : : 
28 ; MAIN PROGRAM 
29 . 
30 
31 BEGIN: SETB P3.2 
32 MOV SP,#10H 
33 MOV ADCON, #00H 
34 
35 OPTS: CLR FO 
36 MOV R3,#00H 
37 MOV R1,#0FFH 
38 MOV DPTR,#0FO000H 
39 MOV A,#03H 
40 MOVX @DPTR,A 
41 MOV DPTR,#(TEXT-1) 
42 MOV RO,#20H 
43 MOV R5,#101 
44 MOV A,#20H 
45 BLANK: MOV @RO,A 
46 INC RO 
47 DJNZ R5, BLANK 
48 
49 SHIF: CALL NEXTC 
50 JB FO, TEMP 
§1 INC R3 
52 TEMP: MOV R5,#101 
§3 MOV RO,#20H 
54 - JB FO, REVO 
§5 SHFT: XCH A,@RO 
56 INC RO 
57 DJNZ R5,SHFT 
58 AJMP CONTO 
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;Set flag for external interrupt 


;Set bit for INTO 
;Select analog channel 0 


;Clear flag 0 

;Character pointer in the message 
;R1 used as a flag 

;Control register of all displays 
;Control word for display 


;Beginning of the text 
sInternal RAM location 

:A count for 101 characters 
;ASCIl for space 

Fill all locations with blank 


;Read the next character 

;Check if the interrupt was raised 
If no interrupt 

;Character count in message 
;RAM location 20H 


‘If no interrupt 


‘Add the character 
;To the top of the RAM buffer 
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0041 7421 
0043 2B 
0044 F8 
0045 7600 
0047 7820 
0049 E6 
004A COEO 
004C 08 
004D E6 
O04E 18 
O04F F6 
0050 08 
0051 DDF9 
0053 08 
0054 7600 
0066 DOEO 
0058 7820 
005A E9 
005B 6087 
00SD 120071 
0060 C2AF 
0062 1200A4 
0065 75A881 
0068 D288 
006A 012D 


006C A3 
006D 7400 
O06F 93 
0070 22 


0071 COEO 
0073 C082 
0075 C083 
0077 7A04 
0079 901004 
007C 120098 
007F 902004 
0082 120098 
0085 904004 
0088 120098 
008B 908004 
OO8E 120098 
0091 D083 
0093 0082 
0095 DOEO 
0097 22 


REVO: 


AGAIN: 


CONTO: 


NEXTC: 


OUTC: 


MOV 
ADD 
MOV 
MOV 
MOV 
MOV 
PUSH 
INC 
MOV 
DEC 
MOV 
INC 
DJNZ 
INC 
MOV 
POP 
MOV 
MOV 
JZ 
CALL 
CLR 
CALL 
MOV 
SETB 
AJMP 


RO,#20H 
A,R1 
OPTS 
OUTC 
IENO.7 
WAITA 
IENO,#81H 
ITO 

SHIF 


If there is an interrupt 
;Offset for the RAM buffer 
;Pointer in the RAM buffer 
;Displayed so far 

;Beginning of the RAM buffer 
‘Read the character 

Save it 

;Next location in RAM buffer 
‘Read the next character 
;Back to first character 
‘Replace with second character 
;Process repeats 

;Moving character backwards 


‘End of character buffer 
‘Restore character 

;Beginning of character buffer 
:Check if end of character buffer 


;Disable interrupt 
;Before delay 
;Enable interrupt 
‘INTO control bit 


; The routine moves a character of the message to ACC. 


INC 
MOV 


MOVC 


RET 


PUSH 
PUSH 
PUSH 
MOV 
MOV 
CALL 
MOV 
CALL 
MOV 
CALL 
MOV 
CALL 
POP 
POP 
POP 
RET 


DPTR 
A,#0 
A,@A+DPTR 


ACC 

DPL 

DPH 

R2,#4 
DPTR,#1004H 
OUTCO 
DPTR,#2004H 
OUTCO 
DPTR,#4004H 
OUTCO 
DPTR,#8004H 
OUTCO 

DPH 

DPL 

ACC 


;Move the character to Acc. 


' This routine displays and moves a character over the four digits of 
’ the PD2435 and then repeats for the next display chip and so on. 


;For four digits (0 to 3) ina chip 
:Digit 0 in first display chip 


;Digit 0 in second display chip 
:Digit 0 in third display chip 


;Digit 0 in fourth display chip 


: This is a nested subroutine. It moves a nonzero hex value (ASCII) 


from left to right of the four digit display. 
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0098 E6 
0099 6007 
0098 FO 
009C 08 
009D A3 
OOSE DAF8 
O00AO 7A04 
00A2 F9 
O0A3 22 


00A4 7E03 
00A6 7D10 
00A8 75DA00 
OOAB ESD9 
OOAD 75FOFF 
OOBO A4 
00B1 F5CA 
00B3 85FOC8 
OOB6 75C811 
0OB9 100602 
00BC 01B9 
OOBE DDE8 
00CO DEE4 
00C2 22 


00C3 20202020 
00C7 20202020 
00CB 20202020 
OOCF 20202020 
00D3 5349454D 
00D7 454E5320 
00D8 4D494352 
OODF 4F434F4E 
OOE3 54524F4C 
00E7 40455220 
OOEB 53414220 
OOEF 38303531 
OOF3 352F3533 
OOF7 35 

OOF8 20202020 
OOFC 20202020 
0100 20202020 
0104 53414220 
0108 38303531 
010C 352F3533 
0110 35202020 
Giid 26262026 
0118 20202020 
0110 20202020 
0120 00 


ASSEMBLY COMPLETE, 0 ERRORS FOUND 


151 
152 
153 
154 
155 
156 
157 
158 
159 


160 


161 


162 


OUTCO: 


FIN: 


WAITA: 
WAITB: 
WAITC: 


WAITD: 


WAITE: 


TEXT: 


MOV 
JZ 
MOVX 
INC 
INC 
DJNZ 
MOV 
MOV 
RET 


A,@RO 
FIN 
@DPTR,A 
Ro 

DPTR 
R2,O0UTCO 
R2,#4 
R1,A 


; This subroutine generates the software delay. The delay is 
’ generated by the timer 2. The start count of the timer 2 is 
computed from the present value of the A/D converter. 


MOV 
MOV 
MOV 
MOV 
MOV 
MUL 
MOV 
MOV 
MOV 
JBC 
AJMP 
DJNZ 
DJNZ 
RET 


; MESSAGE 


, 


DB 


DB 


DB 


END 


R6,#03H 
R5,#10H 
DAPR,#00H 
A,ADDAT 
B, #255 

AB 

CRCLA 
CRCH,B 
T2CON,#11H 
TF2,WAITE 
WAITD 
R5,WAITC 
R6,WAITB 


;For computing reload value 
;Reload value is computed 
sLoad the reload value low 
sLoad the reload value high 


‘SIEMENS MICROCONTROLLER SAB 80515/535" 


SAB 805 15/535 ‘0 
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SIEMENS 


Designing Linear Amplifiers 
Using the IL300 Optocoupler 


Appnote 50 


by Bob Krause 


Introduction 

This application note presents isolation amplifier circuit 
designs useful in industrial, instrumentation, medical, and 
communications systems. It covers the IL300's coupling 
specifications, and circuit topologies for photovoltaic and 
photoconductive amplifier design. Specific designs include 
unipolar and bipolar responding amplifiers. Both single 
ended and differential amplifier configurations are dis- 
cussed. Also included is a brief tutorial on the operation of 
photodetectors and their characteristics . 


Galvanic isolation is desirable and often essential in many 
measurement systems. Applications requiring galvanic 
isolation include: industrial sensors, medical transducers, 
and mains powered switch mode power supplies. Operator 
safety and signal quality are insured with isolated intercon- 
nections. These isolated interconnections commonly use 
isolation amplifiers. 


Industrial sensors include thermocouples, strain gauges, 
and pressure transducers. They provide monitoring 
signals to a process control system. Their low level DC and 
AC signal must be accurately measured in the presence of 
high common mode noise. The IL300’s 130 dB common 
mode rejection (CMR), +50 ppm/°C stability and +0.01% 
linearity provide a quality link from the sensor to the control- 
ler input. 


Safety is an important factor in instrumentation for medical 
patient monitoring. EEG, ECG, and similar systems demand 
high insulation safety for the patient under evaluation. The 
iIL300's 7500 V Withstand Test Voltage (WTV) insulation, DC 
response, and high CMR are features which assure safety 
for the patient and accuracy of the transducer signals. 


The aforementioned applications require isolated signal 
processing. Current designs rely on A to D or V to F convert- 
ers to provide input/output insulation and noise isolation. 
Such designs use transformers or high speed optocouplers 
which often result in complicated and costly solutions. The 
IL300 eliminates the complexity of these isolated amplifier 
designs without sacrificing accuracy or stability. 


The IL300’s 200 KHz bandwidth and gain stability make it 
an excellent candidate for subscriber and data phone 
interfaces. Present OEM switch mode power supplies are 
approaching 1 Mhz switching frequencies. Such supplies 
need output monitoring feedback networks with wide 
bandwidth and flat phase response. The !L300 satisfies 
these needs with simple support circuits. 


Operation of the IL300 

The IL300 consists of a high efficiency AiGaAs LED emitter 
coupled to two independent PIN photodiodes. The servo 
(pins 3, 4) photodiode provides a feedback signal which 
controls the current to the LED emitter (pins 1, 2). This 
photodiode provides a photocurrent, IP 1, that is directly 
proportional to the LED’s incident flux. This servo operation 
linearizes the LED’s output flux and eliminates the LED's 
time and temperature. The galvanic isolation between the 
input and the output is provided by a second PIN photo- 
diode (pins 5, 6) located on the output side of the coupler. 
The output current, IP2, from this photodiode accurately 
tracks the photocurrent generated by the servo photodiode. 


Figure 1 shows the package footprint and electrical sche- 
matic of the IL300. The following sections discuss the key 
operating characteristics of the IL300. The IL300 perfor- 
mance characteristics are specified with the photodiodes 
operating in the photoconductive mode. 


Figure 1. IL300 Schematic 
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Servo Gain—K1 

The typical servo photocurrent, IP1, as a function of LED 
current, is shown in Figure 2. This graph shows the typical 
nonservo LED-photodiode linearity is +1% over an LED 

drive current range of 1 to 30 mA. This curve also shows that 
the nonservo photocurrent is affected by ambient tempera- 
ture. The photocurrent typically decreases by -0.5% per °C. 
The LED's nonlinearity and temperature characteristics are 
minimized when the IL300 is used as a servo linear amplifier. 


Figure 2. Servo Photocurrent vs. LED current 


IP1- Servo Photocurrent - pA 





0 5 10 15 20 25 30 
IF - LED Current - mA 


The servo gain is defined as the ratio of the servo photocur- 
rent, IP1, to the LED drive current, IF. It is called K1, and is. 
described in equation 1. , 


Equation 1: K1 = 1P1/IF 


The IL300 is specified with an IF = 10mA, Ta = 25°C, and 
Vd =-15V. This condition generates a typical servo 
photocurrent of IP1 = 70 pA. This results in a typical K1 = 
0.007. The relationship of K1 and LED drive current is shown 
in Figure 3. 


The servo gain, K1, is guaranteed to be between 0.005 
minimum to 0.011 maximum of an IF = 10 mA, TA = 25°C, 
and VD = -15V. 


Equation 2: K1(IF,Ta) = K1(data sheet limit ) ¢ NK1(IF,Ta) 


The minimum.servo photocurrent under specific use 
conditions can be determined by using the minimum value 
for K1 (0:005) and the normalization factor from Figure 4. 
The example is to determine IP1.(min) for the condition of K1 
at Ta = 75°C, and IF = 6mA. 


Equation 3: NK1(IF =6mA,Ta = 75°C) = 0.72 
Equation 4: K4 MIN(IF,Ta) = K1 MIN(0.005) ¢ NK1(0.72) 
Equation 5: K1MIN(IF,Ta) = 0.0036 


Using K1(IF, Ta) = 0.0036 in Equation 1 the minimum IP1 
can be determined. 


Equation 6: IP1 MIN = K1 MIN(IF,Ta):« IF 
Equation 7: IP1 MIN = 0.0036 ¢ 6mA 
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Equation 8: §P1 MIN (IF = 6mA, Ta =75°C) =21.6pA 


The minimum value IP1 is useful for determining the maxi- 
mum required LED current needed to servo the input stage 
of the isolation amplifier. 


Figure 3. Servo Gain vs. LED Current 


K1- Servo Gain - IP1/F 





IF - LED Current - mA 


Figure 4. Normalized Servo Gain vs. LED Current 


NK1-Normalized Servo Gain 





IF - LED Current - mA 


Figure 4 presents the Normalized servo gain, NK1(!F, Ta), as 
a function of LED current and temperature. It can be used - 
to determine the minimum or maximum servo photocurrent, 
IP1, given LED current and ambient temperature. The actual 
servo gain can be determined from equation 2. 


Output Forward Gain—K2 


Figure i shows that the LED's optical flux is also received by 
a PIN photodiode located on the output side (pins 5, 6) of 
the coupler package. This detector is surrounded by an 
optically transparent high voltage insulation material. The 
coupler construction spaces the LED 0.4 mm from the 
output PIN photodiode. The package construction and the 
insulation material guarantee the coupler to have a With- 
stand Test Voltage of 7500V peak. 
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K2, the output (forward) gain is defined as the ratio of the 
output photodiode current, IP2, to the LED current, IF. K2 is 
shown in Equation 9. 


Equation 9: K2 = IP2/IF 


The forward gain, K2, has the same characteristics of the 
servo gain, K1. The normalized current and temperature 
performance of each detector is identical. This results from 
using matched PIN photodiodes in the 1L300’s construction. 


Transfer Gain — K3 

The current gain, or CTR, of the standard phototransistor 
optocoupler is set by the LED efficiency, transistor gain, and 
optical coupling. Variation in ambient temperature alters the 
LED efficiency and phototransistor gain and result in CTR 
drift. Isolation amplifiers constructed with standard 
phototransistor optocouplers suffer from gain drift due to 
changing CTR. 


Isolation amplifiers using the IL300 are not plagued with the 
drift problems associated with standard phototransistors. The 
following analysis will show how the servo operation of the 
IL300 eliminates the influence of LED efficiency on the 
amplifier gain. 


The input-output gain of the IL300 is termed transfer gain, K3. 
Transfer gain is defined as the output (forward) gain, K2, 
divided by servo gain, K1, as shown in Equation 10. 


Equation 10: K3 = K2/K1 


The first step in the analysis is to review the simple optical 
servo feedback amplifier shown in Figure 5. 


The circuit consists of an operational amplifier, U1, a feed- 
back resistor R1, and the input section of the IL300. The 
servo photodiode is operating in the photoconductive mode. 
The initial conditions are: Va = Vb = OV. Initially, a positive 
voltage is applied to the noninverting input (Va) of the opamp. 
At that time the output of the opamp will swing toward the 
positive Vcc rail, and forward bias the LED. As the LED 
current, IF, starts to flow, an optical flux will be generated. The 
optical flux will irradiate the servo photodiode causing it to 
generate a photocurrent, IP1. This photocurrent will flow 
through R1 and develop a positive voltage at the inverting 
input (Vb) of the operational amplifier. The amplifier output will 
start to swing toward the negative supply rail, - Vcc. When the 
magnitude of the Vb is equal! to that of Va, the LED drive 


Figure 5. Optial Servo Amplifiert 
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current will cease to increase. This condition forces the 
circuit into a stable closed loop condition. 


When Vin is modulated, Vb will track Vin. For this to happen 
the photocurrent through R1 must also track the change in 
Va. Recall that the photocurrent results from the change in 
LED current times the servo gain, K1. The following equa- 
tions can be written to describe this activity. 


Equation 11: Va = Vb = Vin =0 
Equation 12: IP1 =IFeK1 
Equation 13: Vb = IP1¢R1 


The relationship of LED drive to input voltage is shown by 
combining Equations 11, 12, and 13. 


Equation 14: Va = IP1¢R1 
Equation 15: Vin=IFeKteR 
Equation 16: IF = Vin/(K1 ¢ R1) 


Equation 16 shows that the LED current is related to the 
input voltage Vin. A changing Va causes a modulation in the 
LED flux. The LED flux will change to a level that generates 
the necessary servo photocurrent to stabilize the optical 
feedback loop. The LED flux will be a linear representation of 
the input voltage, Va. The servo photodiode’s linearity 
controls the linearity of the isolation amplifier. 


The next step in the analysis is to evaluate the output 
transresistance amplifier. The common inverting 
transresistance amplifier is shown in Figure 6. The output 
photodiode is operated in the photoconductive mode. The 
photocurrent, IP2, is derived from the same LED that 
irradiates the servo photodetector. The output signal, Vout, 
is proportional to the output photocurrent , IP2, times the 
transresistance, R2. 


Equation 17: Vout = - IP2¢R2 
Equation 18: IP2 = K2 elF 


Combining Equations 17 and 18 and solving for IF is shown 
in Equation 19. 


Equation 19: IF = - Vout /(K2 ¢ R2) 


Figure 6. Output Transresistance Amplifier 
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The input-output gain of the isolation amplifier is determined 
by combining Equations 16 and 19. 


Equation 16: IF = - Vin(K1 ¢ R1) 

Equation 19: IF = - Vout/(K2 ¢ R2) 

Equation 20: Vin(K1 R1) = - Vout/(K2 ¢ R2) 

Equation 21 gives the solution for the input-output gain. 
Equation 21: Vout/Vin = - (K2 ¢ R2)/(K1 ¢ R11 ) 


Note that the LED current, IF, is factored out of Equation 21. 
This is possible because the servo and output photodiode 
currents are generated by the same LED source. This 
equation can be simplified further by replacing the K2/K1 
ratio with IL300's transfer gain, K3. 


Equation 22: Vout/Vin = - K3 ¢ (R2/R1) 


Figure 7 shows the composite isolation amplifier including 
the input servo amplifier and the output transresistance 
amplifier. This circuit offers the insulation of an optocoupler 
and the gain stability of a feedback amplifier. 


The IL300 isolation amplifier gain stability and offset drift 
depends on the transfer gain characteristics. Figure 8 shows 
the consistency of the normalized K3 as a function of LED 
current and ambient temperature. The transfer gain drift as a 
function of temperature is +0.005%/°C over a 0°C to 75°C 
range. 


Figure 8. Normalized Servo Transfer Gain 
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Figure 7. Composite Amplifier 


An instrumentation engineer often seeks to design an 
isolation amplifier with unity gain: Vout / Vin = 1.0. The 
IL300's transfer gain is targeted for unity gain: K3 = 1.0. 
Package assembly variations result in a range of K3. 
Because of the importance of K3, Siemens offers the 
transfer gain sorted into 5% bins. The bin designator is 
listed on the IL300 package. The K3 bin limits are shown in 
Table 1. 


This table is useful when selecting the specific resistor 
values needed to set the isolation amplifier transfer gain. 


Table 1: K3 Transfer Gain Bins 


Bin Typ. Min. Max. 
A 0.59 0.56 0.623 
B 0.66 0.623 0.693 
Cc 0.73 0.693 0.769 
D 0.81 0.769 0.855 
E 0.93 0.855 0.95 
F 1.0 0.95 1.056 
G 1.11 1.056 41.175 
H 1.24 1.175 1.304 
| 1.37 1.304 1.449 
J 1.53 1.449 1.64 


Isolation Amplifier Design Techniques 

The previous section discussed the operation of an isolation 
amplifier using the optical servo technique. The following 
section will describe the design philosophy used in develop- 
ing isolation amplifiers optimized for input voltage range, 
linearity, and noise rejection. 


The IL300 can be configured as either a photovoltaic or 
photoconductive isolation amplifier. The photovoltaic 
topology offers the best linearity, lowest noise, and drift 
performance. Isolation amplifiers using these circuit configu- 
rations meet or exceed 12 bit AD performance. Photocon- 
ductive photodiode operation provides the largest 
coupled frequency bandwidth. The photoconductive 
configuration has linearity and drift characteristics compa- 
rable to a 8-9 bit AD converter. 
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Photovoltaic Isolation Amplifier 

When low offset drift and greater than 12 bit linearity is 
desired, photovoltaic amplifier designs should be consid- 
ered. The schematic of a typical positive unipolar photovol- 
taic isolation amplifier is shown in Figure 9. 


The transfer characteristics of this amplifier are shown in 
Figure 10. 


The input stage consists of a servo amplifier, U1, which 
controls the LED drive current. The servo photodiode is 
operated with zero voltage bias. This is accomplished by 
connecting the photodiodes anode and cathode directly to 
U1's inverting and non-inverting inputs. The characteristics 
of the servo amplifier operation are presented in Figure 10a 
and 10b. The servo photocurrent is linearly proportional to 
the input voltage, IP1 = VIN/R1. Figure 10b shows the LED 
current is inversely proportional to the servo transfer gain, IF 
= IP1/K1. The servo photocurrent, resulting from the LED 
emission, keeps the voltage at the inverting input of U1 
equal to zero. The output photocurrent, IP2, results from the 
incident flux supplied by the LED. Figure 10c shows that the 
magnitude of the output current is determined by the output 
transfer gain, K2. The output voltage, as shown in Figure 
10d, is proportional to the output photocurrent IP2. The 
output voltage equals the product of the output photocurrent 
times the output amplifier’s transresistance, R2. 


The composite amplifier transfer gain (Vo/Vin) is the ratio of 
two products. The first is the output transfer gain, K2 ¢ R2. 


Figure 10. Positive Unipolar Photovoltaic Amplifier 
Transfer Characteristics 
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Figure 9. Positive Unipolar Photovoltaic Isolation 
Amplifier 





+ Voltage 


The second is the servo transfer gain, K1 ¢ R1. The amplifier 
gain is the first divided by the second. See Equation 23. 


Equation 23: Yo _ K2eR2. 
Vin’ KteR1 


Equation 23 shows that the composite amplifier transfer 
gain is independent of the LED forward current. The K2/K1 
ratio reduces to IL300 transfer gain, K3. This relationship is 
included in Equation 24. This equation shows that the 
composite amplifier gain is equal to the product of the IL300 
gain, K3, times the ratio of the output to input resistors. 


Equation 24: Yo — K3eR2. 
Vin Ri 


Designing this amplifier is a three step process. First, given 
the input signal span and U1's output current handling 
capability, the input resistor R1 can be determined by using 
the circuit found in Figure 9 and the following typical 
characteristics: 


OP-07 lout =+ 15mA 

IL300 K1 = 0.007 
K2 = 0.007 
K3 = 1.0 

Vin 02> +10V 


The second step is to determine servo photocurrent, IP 1, 
resulting from the peak input signal swing. This current is 
the product of the LED drive current,IF, times the servo 
transfer gain, K1. For this example the loutms, is equal to 
the largest LED current signal swing, i.e., IF = outmax : 


IP1 = 0.007 © 15 mA 
IP1 = 105 pA 
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The input resistor, R1, is set by the input voltage range and Figure 12. Photovoltaic Amplifier Frequency Response 
the peak servo photocurrent, IP1. Thus R1 is equal to: 


Ri =Vin/IP1 





Ri = 1.0/105 pA S 
Ri = 9.524 Ka 4 
R1 is rounded to 10 KQ. & 
The third step in this design is determining the value of the 3 
transresistance, R2, of the output amplifier. R2 is set by the = 
composite voltage gain desired, and the IL300’s transfer & 
gain, K3. Given K3 = 1.0 and a required Vout/Vin = G = 1.0, 
the value of R2 can be determined. 
R2=(R1°G)Y/K3 F - Frequency - Hz 
R2 = (10 KQ ¢ 1.0)/1.0 The amplifier in Figure 9 responds to positive polarity input 
Re = 10 Ka signals. This circuit can be modified to respond to negative 
¥, polarity signals. The modifications of the input amplifier 
When the amplifier in Figure 9 is constructed with OP-07 include reversing the polarity of the servo photodiode at 
operational amplifiers it will have the characteristics shown _U1’s input and connecting the LED so that it sinks current 
in Figures 11 and 12. from U1's output. The noninverting isolation amplifier 
response is maintained by reversing the IL300’s output 
Figure 11. Photovoltaic Amplifier Transfer Gain photodiodes connection to the input of the transresistance 


amplifier. The modified circuit is shown in Figure 13. 


The negative unipolar photovoltaic isolation amplifier 
transfer characteristics are shown in Figure 14. This ampli- 
fier, as shown in Figure 13, responds to signals in only one 
quadrant. If a positive signal is applied to the input of this 
amplifier, it will forward bias the photodiode , causing U1 to 
reverse bias the LED. No damage will occur, and the 
amplifier will be cut-off under this condition. This operation is 


verified by the transfer characteristics shown in Figure 14. 


Vout - Output Voitage - V 





0.0 
00 041 02 03 04 05 06 0.7 08 09 1.0 
Vin - Input Voltage - V 


The frequency response is shown in Figure 12. This amplifier 
has a small signal bandwidth of 45 KHz. 


Figure 13. Negative Unipolar Photovoltaic Isolation 
Amplifier 






- Voltage 
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Figure 14. Negative Unipolar Photovoltaic Isolation A bipolar responding photovoltaic amplifier can be con- 

Amplifier Transfer Characteristics structed by combining a positive and negative unipolar 
amplifier into one circuit. This is shown in Figure 15. This 
amplifier uses two IL300s with each detector and LED 


Ip1 IF Ip2 o 'P2 , 
connected in antiparallel. The |L300a responds to positive 
| 1 - ag signals while the IL300b is active for the negative signals. 
a rae, Clg alieee The operation of the IL300s and the U1 and U2 is shown in 
: the transfer characteristics given in Figure 16. 

- Vv (0) 0 t + 10) ! + 

IN Pt F 

a b c d 


Vout 


Figure 15. Bipolar Input Photovoltaic Isolation Amplifier 
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The operational analysis of this amplifier is similar to the 
positive and negative unipolar isolation amplifier. This simple 
circuit provides a very low offset drift and exceedingly good 
linearity. The circuit's useful bandwidth is limited by cross- 
over distortion resulting from the photodiode stored charge. 
With a bipolar signal referenced to ground and using a 5% 
distortion limit, the typical bandwidth is under 1KHz. Using 
matched K3s, the composite amplifier gain for positive and 
negative voltage will be equal. 


If it is not always practical to match K3s. Whenever the 
need to couple bipolar signals arises a prebiased photovol- 
taic isolation amplifier is a good solution. By prebiasing the 
input amplifier the LED and photodetector will operate from 
a selected quiescent operating point. The relationship 
between the servo photocurrent and the input voltage is 
shown in Figure 17. 


Figure 17. Transfer Characteristic Preblased 
Photovoltaic Bipolar Amplifier 





Figure 18. Prebiased Photovoltaic Isolation Amplifier 
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dynamic range of the input signal . This establishes maxi- 
mum LED current requirements. The output current capabil- 
ity of the OP-07 is extended by including a buffer transistor 
between the output of U1 and the LED. The buffer transistor 
minimizes thermal drift by reducing the OP-07 internal power 
dissipation if it were to drive the LED directly. This is shown 
in Figure 18. 


The bias is introduced into the inverting input of the 
servoamplifier, U1. The bias forces the LED to provide 
photocurrent, IP1, to servo the input back to a zero volt 
equilibrium. The bias source can be as simple as a Series 
resistor connected to Vcc. Best stability and minimum offset 
drift is achieved when a good quality current source is used. 
Figure 20 shows the amplifier found in Figure 18 including 
two modified Howland current sources. The first source 
prebiases the servo amplifier, and the second source is 
connected to U2’s inverting input which matches the input 
prebias. 


Figure 19. Preblased Photovoltaic Isolation Amplifier 
Transfer Characteristics 
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Figure 20. Prebiased Photovoltaic Isolation Amplifier 
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Figure 21. Differential 
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isolation amplifier. The output will be zero volts for an input 
of zero volts. This circuit exhibits exceptional stability and 
linearity. This circuit has demonstrated compatibility with 12 
bit A/D converter systems. The circuit's common mode 
rejection is determined by CMR of the IL300. When higher 
common mode rejection is desired one can consider the 
differential amplifier shown in Figure 21. 


This amplifier is more complex than the circuit shown in 
Figure 20. The complexity adds a number of advantages. 
First the CMR of this isolation amplifier is the product of the 
IL300 and that of the summing differential amplifier found in 
the output section. Note also that the need for an offsetting 
bias source at the output is no longer needed. This is due to 
differential configuration of the two IL300 couplers. This 
amplifier is also compatible with instrumentation amplifier 
designs. It offers a bandwidth of 50KHz, and an extremely 
good CMR of 140dB at 10KHz. 


Photoconductive Isolation Amplifier 

The photoconductive isolation amplifier operates the 
photodiodes with a reverse bias. The operation of the input 
network is covered in the discussion of K3 and as such will 
not be repeated here. The photoconductive isolation 
amplifier is recommended when maximum signal bandwidth 
is desired. 


Figure 22. Unipolar Photoconductive Isolation Amplifier 


Unipolar Isolation Amplifier 

The circuit shown in Figure 22 is a unipolar photoconductive 
amplifier and responds to positive input signals. The gain of 
this amplifier follows the familiar form of Vo/Vin = G = K3 ¢ 
(R2/R1). R1 sets the input signal range in conjunction with 
the servo gain and the maximum output current ,lo, which 
U1 can source. Given this, lOmax = |Fmax: R1 can be 
determined from Equation 28. 


Equation 28: R1 = Vinmax  K1 * lomax) 


The output section of the amplifier is a voltage follower. The 
output voltage is equal to the voltage created by the output 
photocurrent times the photodiode load resistor, R2. This 
resistor is used to set the composite gain of the amplifier as 
shown in Equation 29. 


Equation 29: R2 =(R1 ° G)/K3 


This amplifier is conditionally stable for given values of R1. 
As R1 is increased beyond 10KQ, it may become necessary 
to frequency compensate U1. This is done by placing a 
small capacitor from U1's output to its inverting input. This 
Circuit uses 741 op-amps and will easily provide 100 KHz or 
greater bandwidth. 





-Vref1 
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Bipolar Isolation Amplifier 

Many applications require the isolation amplifier to respond 
to bipolar signals. The generic inverting isolation amplifier 
shown in Figure 23 will satisfy this requirement. Bipolar 
signal operation is realized by prebiasing the servo loop. 
The prebias signal, Vref1, is applied to the inverting input 
through R3. U1 forces sufficient LED current to generate a 
voltage across R3 which satisfies U1's differential input 
requirements. The output amplifier, U2, is biased as a 
transresistance amplifier. The bias or offset, Vref2, is 
provided to compensate for bias introduced in the servo 
amplifier. 


Much like the unipolar amplifier, selecting R3 is the first step 
in the design. The specific resistor value is set by the input 
voltage range, reference voltage, and the maximum output 
current, lo, of the op-amp. This resistor value also affects the 
bandwidth and stability of the servo amplifier. 


The input network of R1 and R2 form a voltage divider. U2 
is configured as a inverting amplifier. This bipolar photocon- 
ductive isolation amplifier has a transfer gain given in 
Equation 30. 


Equation 30: Vout= - K3e¢R4¢R2 
Vin R3(R1+R2) 


Equation 31 shows the relationship of the Vref1 to Vref2. 
Equation 31: Vref2 = ( Vref1 « R4 )/R3 


Another bipolar photoconductive isolation amplifier is 
shown in Figure 24. It is designed to accept an input signal 
of +1 V and uses inexpensive signal diodes as reference 
sources. The input signal is attenuated by a 50% by a 
voltage divider formed with R1 and R2. The solution for R3 
is given in Equation 30. 


Equation 30: R3 = (0.5 © Vina, + Vrefi)IF * K1) 
For this design R3 equals 30KQ. 


Figure 24. Bipolar Photoconductive Isolation Amplifier 
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The output transresistance, is selected to satisfy the gain 
requirement of the composite isolation amplifier. With K3 = 
1, and a goal of unity transfer gain, the value of R4 is 
determined by Equation 33. 


Equation 33: R4= (R38°¢Ge(R1+R2))/ (K3¢R2) 
R4= 60KQ 


From Equation 31, Vref2 is shown to be twice Vref1. Vref2 is 
easily generated by using two 1N914 diodes in series. 


This amplifier is simple and relatively stable. When better 
output voltage temperature stability is desired, consider the 
isolation amplifier configuration shown in Figure 25. This 
amplifier is very similar in circuit configuration except that 
the bias is provided by a high quality LM113 band gap 
reference source. 


This circuit forms a unity gain non-inverting photoconductive 
isolation amplifier. Along with the LM113 references and low 
offset OP-07 amplifiers the circuit replaces the 741 opamps. 
A 2N2222 buffer transistor is used to increase the OP-07's 
LED drive capability. The gain stability is set by K3, and the 
output offset is set by the stability of OP-07s and the 
reference sources. 


Figure 26 shows a novel circuit that minimizes much of the 
offset drift inttoduced by using two separate reference 
sources. This is accomplished by using a optically coupled 
tracking reference technique. The amplifier consists of two 
optically coupled signal paths. One IL300 couples the input 
to the output. The second IL300 couples a reference 
voltage generated on the output side to the input servo 
amplifier. This isolation amplifier uses dual opamps to 
minimize parts count. Figure 26 shows the output reference 
being supplied by a voltage divider connected. to Vcc. The 
offset drift can be reduced by using a band gap reference 
source to replace the voltage divider. 
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Figure 25. High Stability Bipolar Photoconductive 
Isolation Amplifier 
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Figure 26. Bipolar Photoconductive Isolation Amplifier 
with Tracking Reference 
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Differential Photoconductive Isolation Amplifier 

One of the principal reasons to use an isoiation amplifier, is 
to reject electrical noise. The circuits presented thus far are 
of a single ended design. The common mode rejection, 
CMRR, of these circuits is set by the CMRR of the coupler 
and the bandwidth of the output amplifier. The typical 


common mode rejection for the IL300 is shown in Figure 27. 


Figure 27. Common Mode Rejection 
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Figure 28. Differential Photoconductive Isolation 
Amplifier 
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The CMRR of the isolation amplifier can be greatly enhanced 
by using the CMRR of the output stage to its fullest extent . 
This is accomplished by using a differential amplifier at the 
output that combines optically coupled differential signals. 
The circuit shown in Figure 28 illustrates the circuit . 


Opamps U1 and US form a differential input network. U4 
creates a 100 tA, Is, current sink which is shared by each of 
the servo amplifiers. This bias current is divided evenly 
between these two servo amplifiers when the input voltage is 
equal to zero. This division of current creates a differential 
signal at the output photodiodes of U2 and U6. The transfer 
gain, Vout/ Vin, for this amplifier is given in Equation 34. 


Equation 34: 
Vin 2¢ R1¢R2 


The offset independent of the operational amplifiers is given 
in Equation 35. 


Equation 35: 


Voffset = Is «[ R1¢ R3 ¢ K3(U2) - R2 « R4 e K3(U5)) 
Ri + R2 


Equation 35 shows that the resistors, when selected to 
produce equal differential gain, will minimize the offset 
voltage, Voffset. Figure 29 illustrates the voltage transfer 
characteristics of the prototype amplifier. The data indicates 
the offset at the output is -500 pV when using 1 KQ 1% 
resistors . 
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Figure 29. Differential Photoconductive Isolation 
Amplifier Transfer Characteristics 
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Discrete Isolation Amplifier 

A unipolar photoconductive isolation amplifier can be 
constructed using two discrete transistors. Figure 30 shows 
such a circuit. The servo node, Va, sums the current from 
the photodiode and the input signal source. This control loop 
keeps Va constant. This amplifier was designed as a 
feedback control element for a DC power supply. The DC 
and AC transfer characteristics of this amplifier are shown in 
Figures 31 and 32. 


Figure 31. Transistor Unipolar Photoconductive 
Isolation Amplifier Transfer Characteristics 
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Figure 30, Unipolar Photoconductive Isolation Amplifier 
with Discrete Transistors 
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Figure 32. Transistor Unipolar Photoconductive 
Isolation Amplifier Frequency and Phase Response 
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CONCLUSION 


The analog design engineer now has a new circuit element 
that will make the design of isolation amplifiers easier. The 
preceding circuits and analysis illustrate the variety of 
isolation amplifiers that can be designed. As a guide, when 
highest stability of gain and offset is needed, consider the 
photovoltaic amplifier. Widest bandwidth is achieved with 
the photoconductive amplifier. Lastly, the overall perfor- 
mance of the isolation amplifier is greatly influenced by the 
operational amplifier selected. Noise and drift are directly 
dependent on the servo amplifier. 


The {L300 also can be used in the digital environment. The 
pulse response of the IL300 is constant over time and 
temperature. In digital designs where LED degradation and 
pulse distortion can cause system failure, the IL300 will 
eliminate this failure mode. 
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Photediode Operation and Characteristics 

The photodiodes in the IL300 are PIN (P-material - Intrinsic 
material - N-material) diodes. These photodiodes convert the 
LED's incident optical flux into a photocurrent. The magni- 
tude of the photocurrent is linearly proportional to the 
incident flux. The photocurrent is the product of the diode’s 
responsivity ,S; , (A/W), the incident flux,E, (Wimm2 ), and 
the detector area Ap, (mm2). This relationship is shown 
below: 


Equation 1a: Ip =S)*E,* Ap 


Photodiode I/V Characteristics 

Reviewing the photodiode's current /voltage characteristics 
aids in understanding the operation of the photodiode,when 
connected to an external load. The I-V characteristics are 
shown in Figure 1a. The graph shows that the photodiode 
will generate photocurrent in either forward biased (photo- 
voltaic), or reversed biased (photoconductive) mode. 


In the forward biased mode the device functions as a 
photovoltaic, voltage generator. If the device is connected to 
asmall resistance, corresponding to the vertical load line, 
the current output is linear with increases in incident flux. As 
R_ increases, operation becomes nonlinear until the open 
circuit (load line horizontal) condition is obtained. At this 
point the open circuit voltage is proportional to the logarithm 
of the incident flux. 


In the reverse biased (photoconductive mode), the photo- 
diode generates a current that is linearly proportional to the 
incident flux. Figure 1a illustrates this point with the equally 
spaced current lines resulting from linear increase of Eg. 
The photocurrent is converted to a voltage by the load 
resistor R; . Figure 1a also shows that when the incident flux 
is zero (Eg +0), a small leakage current, or dark current (Ip) 


will flow. 


Figure 1a. Photodiode I/V Characteristics 
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Photovoltaic Operation 

Photodiodes, operated in the photovoltaic mode, generate a 
load voltage determined by the load resistor,R) , and the 
photocurrent, Ip. The equivalent circuit for the photovoltaic 
operation is shown in Figure 2a. The photodiode includes a 
current source (Ip), a shunt diode (D), a shunt resistor (Rp), 
a series resistor (Rg), and a parallel capacitor (Cp). The 
intrinsic region of the PIN diode offers a high shunt resis- 
tance resulting in a low dark current, and reverse leakage 
current. 
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Figure 2a. Equivalent Circuit—Photovoltaic Mode 





The output voltage, Vo, can be determined through nodal 
analysis. The circuit contains two nodes. The first node .Vr, 
includes the photocurrent generator, Ip, the shunt diode, D, 
shunt resistor (Rp), and parallel capacitance, Cp. The 
second node, Vo, includes: the series resistor, Rg, and 
the load resistor, Rj . The diode. D, in the VF node 's 
responsible for the circuit's nonlinearity. The diode’s current 
voltage relationship is giver in Equation 2a. 


Equation 2a: Ip =Ig ® [EXP(Ve/K) - 1] 


This graphical solution of 2a for the IL300 is shown in Figure 
3a. 


Figure 3a. Photodiode Forward Voltage vs. Forward 
Current 
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Inserting the diode Equation 2a, into the two nodal equations 
gives the following DC solution for the photovoltaic operation 
{Equation 3a): 


Equation 3a 
0 = Ip- Ig * { EXP[ Vo * (Rg+R VK * Ri] -1} - 
Vo? [(Rg+R, +Rp)/Rp eR] 
Typical IL300 values: 
Ig = 13.94 0104-12 


Rs = 50Q 
Rp = 15GQ 
K = 0.0288 


By inspection, as R} approaches zero ohms the diode 
voltage, VF, also drops. This indicates a small diode current. 
All of the photocurrent will flow through the diode series 
resistor and the external load resistor. Equation 3a was 


solved with a computer program designed to deal with s, 
nonlinear transcendental equations. Figure 4a illustrates the g3 
solution. Es 
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Figure 4a. Photovoltaic Output vs. Load Resistance and 
Photocurrent 
0.50 
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0 50 100 150 200 
Ip - Photocurrent - pA 


This curve shows a series of load lines, and the output 
voltage, Vo, caused by the photocurrent. Optimum linearity is 
obtained when the load is zero ohms. Reasonable linearity is 
obtained with load resistors up to 1000 ohms. For load 
resistances greater than 1000Q, the output voltage will 
responed logarithmically to the photocurrent. This response 
is due to the nonlinear characteristics of the intrinsic diode, 
D. Photovoltaic operation with a zero ohm load resistor offers 
the best linearity and the lowest dark current, Ip. This 
operating mode also results in the lowest circuit noise. A 
zero load resistance can be created by connecting the 
photodiode between the inverting and non-inverting input of 
atransresistance operational amplifier, as shown in Figure 
BA. 


Figure 5a. Photovoltaic Amplifier Configuration 


Vout = R Ip 





Photoconductive Operation Mode 

Isolation amplifier circuit architectures often load the 
photodiode with resistance greater than zero ohms. With 
non-zero loads, the best linearity is obtained by using the 
photodiode in the photoconductive or reverse bias mode. 
Figure 6a shows the photodiode operating in the photocon- 


Figure 6a. Photoconductive Photodiode Model 


Cathode 





The dark current depends on the diode construction, 
reverse bias voltage and junction temperature. The dark 
current can double every 10°C. The IL300 uses matched 
PIN photodiodes that offer extremely small dark currents, 
typically a few picoamps. The dark current will usually track 
one another, and their effect will cancel each other when a 
servo amplifier architecture is used. The typical dark current 
as a function of temperature and reverse voltage is shown in 
Figure 7a. 


The responsivity, S, of the photodiode is influenced by the 
potential of the reverse bias voltage. Figure 8a shows the 
responsivity percentage change versus bias voltage. This 
graph is normalized to the performance at a reverse bias of 
15 volts. The responsivity is reduced by 4% when the bias is 
reduced to 5 volts. 


Figure 7a. Dark Current vs. Reverse Blas 


ld -Derk Current - nA 





Vr - Reverse Bias - V 


Figure 8a. Photoconductive Responsivity vs. Bias 
Voltage 





ductive mode. The output voltage, Vo, is the product of the z 
photocurrent times the load resistor. 3 

£ 
The reverse bias voltage causes a small leakage or dark = 
current, ID, to flow through the diode. The output photocur- 6 
rent and the dark current, sum the load resistor. This shown : 
in Equation 4a. £ 
Equation 4a: V, = R; ® (ip + Ip) 

Vr - Reverse Voltage - V 
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The photodiode operated in the photoconductive mode is Figure 11a. Phase and Frequency Response 


easily connected to an operational amplifier. Figure 9a 
shows the diode connected to a transresistance amplifier. 
The transfer function of this circuit is given in Equation 5a. 


Equation 5a: Voy; = Re (Ip + lg) 


Bandwidth Considerations 

PIN photodiodes can respond very quickly to changes in 
incident flux. The IL300 detectors respond in tens of 
nanoseconds. The slew rate of the output current is related 
to the diodes junction capacitance, Cj, and the load resistor, 
R. The product of these two elements set the photo- 
response time constant. , 


Amplitude Response - dB 


Equation 6a: t=Re Cj 


This time constant can be minimized by reducing the load 
resistor, R, or the photodiode capacitance. This capacitance 
is reduced by depleting the photodiode’s intrinsic region, I, 
by applying a reverse bias. Figure 10a illustrates the effect 
of photodiode reverse bias on junction capacitance. 


Figure 9a. Photoconductive Amplifier 





Figure 10a. Photodiode Junction Capacitance vs. 
Reverse Voltage 


Cj- Junction Capacitance - pF 





0 5 10 15 | 20 25 30 
Vr - Reverse Bias - V 


The zero biased photovoltaic amplifier offers a 50 KHz-60 
KHz usable bandwidth. When the detector is reverse biased 
to -15 V, the typical isolation amplifier response increases to 
100-150 KHz. The phase and frequency response for the 
IL300 is presented in figure 11a, When maximum system 
bandwidth is desired, the reverse biased photoconductive 
amplifier configuration should be considered. 
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SMT Replaces Through Hole Technology 


The use of SMT-TOPLED™ varies greatly from the use of Applications 

traditional through hole LEDs. Historically through hole LEDs § Of course the simplest way of using the new SMT-TOPLED™ 
have been incorporated directly into front panels using the is in a direct view application. Efficient optical design 

leads as a stand off (Figure 1). ensures that further optics are not required. Direct view 


applications include simple displays and moving message 
boards: Figures 3 and 4 show these examples. 





Enclosure 


Figure 1. Typical through hole LED mounting. Figure 2. SMT TOPLED™ with light pipe to front panel 
Due to the automated nature of SMT assembly, and the size 
constraints of SMT component and assemblies, SMT- 

TOPLED™ applications are different from through hole cover 


Enclosure Transparent 


applications. For SMT applications the LED is often 10 mm 
or more from the front panel (Figure 2). Employing light 
pipes can create the optimum display to the final viewer. 
Because of the size and radiation pattern of the Siemens/ 
Hewlett-Packard SMT-TOPLED™ the final light emitting 
surfaces can be created in almost any shape. Lenses can 
also be combined with SMT-TOPLED™ . Because of the 
uniform repeatable radiation pattern, the lens design can be 
matched to the exact customer requirements. Additional 
applications include backlighting of symbols and liquid 
crystal displays. 





Figure 3. Direct view application of SMT-TOPLED™. 
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Figure 4. Moving message board with SMT-TOPLED™ 


In direct view applications, the following features are of particular advan- 
tage: 


- Defined, rounded light emitting area 

- Uniform illumination 

- Large, uniform radiation pattern 

- Due to the optical and package design, the performance of the package 
is very robust. 

- Misplacement and tilting will not adversely affect the optical perfor- 
mance. 


All these applications are addressed with the same SMT-TOPLED™ design. 


For the user this means simplified design and standardized assembly. This 
improved optical design freedom is an additional benefit of the new SMT- 
TOPLED™. 


Light Pipes 
A major application of the new SMT-TOPLED™ will be with light pipes. 
Figure 5 shows some possible designs. 


By using light pipes, the distances between boards and front panels can 
be bridged and almost any luminous area or picture can be produced. The 
light emitted from a light pipe does not need to be directly above the SMT- 
TOPLED™. By making use of the critical angle of an optical system, (based 
on total internal reflection), or with mirrored reflectors, the light can be 


Roughened surface R, ~ 10-20 pm 
Light pipes 


Polycarbonate,Acrylic or 
other clear material 


Figure 5. Light pipes used in conjunction with SMT-TOPLED™ 
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deflected to any angle with only minimal 
losses. Figure 6 illustrates one example . 


Multi Color Light Pipes 

By coupling LEDs of different wavelengths 
(colors) into the same light pipe it is possible 
to have either multicolor capability, or new 
colors formed by the combination of the 
existing colors (Figure 7). 


Bridging the distance between PC boards 
and front panels by an electrically non 
conducting light pipe automatically produces 
protection for electronics against ESD or for 
users against high voltage. 


Optically 
Polished 
reflector 


Roughened 
surface 
Ry ~ 10-20 um 


SMT-LED Light pipes 


Figure 6. Right angle light pipe. 


Roughened 
emitting surface 
R, ~ 10-20 pm 


Light pipes 


SMT-LEDs 
(different colors) 


Application 


Figure 7. Light pipe used to form a multicolor 
indicator 
APPNOTE 51 





Backlighting ~ If more height is available or required and larger surfaces are 


Backlighting of legends and LCDs is a major applica- to be illuminated, such as car dashboards, the SMT-TOPLED™ 
tion possibility for this new SMT-TOPLED™ design. can be combined with external reflectors. In this way both 
There are three ways of getting the light from the LED single legends (Figure 9) and surfaces of any size can be 
to the backlighting area. backlit brightly and uniformly (Figure 10). A reflector/SMT- 

. ai TOPLED™ combination is advantageous for backlighting 
- Direct use of SMT-TOPLED positive and negative LCDs as sufficient brightness is pro- 
- Incorporating reflectors duced with only a few LEDs. 


- Incorporating large area light pipes 
If the assembly does not leave space for an external reflector, 


Direct use is appropriate for low total height applica- legends and LCDs can be backiit with flat light pipes. In this 
tions such as membrane keyboards. Because of the way it is possible to produce backlighted units of only a few 
uniform, wide emission angel, surfaces with heights of mm height. Figure 11 illustrates backlighting for a LCD display 
2 to 3mm can be illuminated uniformly without any where the LCD is at a right angle to the LED board. 


additional measures (Figure 8). 


Diffusing film 


Clear window Membrane keypad 


Reflector 





Figure 8. LED behind membrane keypad. Figure 10. SMT- TOPLED™ illuminating a large area. 


Diffusing film 


Reflector 


SMT-LED 





Figure 9. SMT-TOPLED™ illuminating a reflecting cavity. Figure 11. LEDs backlighting an LCD display with a right 
angle light pipe. 
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Figure 12 and 13 outline locations in which the LCD is 
parallel to the LEDs. In Figure 13 the light couples into the 
light pipe on both sides to increase brightness or illuminate 
a large area. 


Lenses 

The common through hole LED standards of 3mm and 5 
mm diameter emit light through a lens integrated into the 
package. Different radiation patterns are produced depend- 
ing on the die and lens spacing and the shape of the lens. 
With straight forward design lenses can be produced to 
couple with the SMT-TOPLED™ to emit light at any required 
angle or pattern (Figure 14). 


Using an external lens can change both the on axis intensity 
and the viewing angle. For example it is possible to change 
the typical light output from an Iv of 6 mcd and a viewing 


Light pipes 
(Acrylic, Polycarbonate 
or other clear material) 


Roughened surface 
Over viewing area 


Polished or white 
reflecting 
surface 


Polished or white tacan poleed 


reflecting surface 


Figure 12. LCD backlighting configuration. 


Tantalium B 


Figure 14. LED with lens. 
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angle to 120 degrees to an lv of 1 8 mcd and a viewing 
angle of 60 degrees, or even to an Iv of 40 med with a 
viewing angle of 30 degrees (Figures 15 & 16). 


Exercise proper care in the design of the light pipes for 
optimum coupling of the light emitted by the SMT-TOPLED™ 
to the final viewer. Tests have shown that with proper design 
and care more than 90% of the light can be transmitted by 
the light pipe. The design guidelines for light pipes are 
effectively covered by existing application notes, common 
literature associated with fiber optics as well as most texts 
covering optics. Both Hewlett-Packard and Siemens have 
advanced ray tracing programs and services. 


HP and Siemens will give application support for design and 
manufacturing of boards incorporating SMT-TOPLED™ . 
Clarification of the optical and electrical needs for each 
application are the first step in the support process. 


Light pipes 
(Acrylic, Polycarbonate 
or other clear material) 


Roughaned surface 
over viewing area 


Polished or white 
reflecting surface 


Polished or white 
reflecting 
surface 


All other surfaces 
opticaliy polished 


Polished or white 
reflecting surface 


Figure 13. Improved brightness for LCD backlighting. 
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Increase luminous intensity |, 


Material for light pipe: Polycarbonate or acrylic ~ 
Bare LED: lV = 6 med (refractive index n = 1.5) with polished optical surfaces 
Viewing angle* = 120° 
ig Included angle between half luminous intensity points. 


Light pipe 1: 


Measured: lV = 18 mcd 
Viewing angle* = 60° 


Without 5mm 
Immersion | | 


Calculated: {Vy = 21mcd Light pipe 2: 


Viewing angle* = 65° 


Calculated: lV = 39 med 
Viewing angle* = 30° 





Figure 15. Different light pipe configurations. 


Radiation pattern of SMT LED, with light pipes viewing angle 
Computer simulation (Figure 19) 


Near field radiation pattern (at the surface of the light pipe) 


Light pipe 2 
ae a 
AS as Ss 
ae a ee a 
5 ae a a he 


Far field radiation pattern (20 cm from the light pipe) 
Light pipe 1 (viewing angle = 65°) 


Phi/deg —? 





Figure 16. Computer simulation of radiation patterns of SMT-TOPLED™ with light pipes. 
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Designing with Surface Mount LEDs 

The evolution from through hole technology to SMT de- 
mands surface mount optoelectronic components. HP and 
Siemens have addressed this need by creating a SMT 
standard for LEDs. The advantages to the user of using 
SMT-TOPLED™ are many: 


- Lower PC board costs: reduced area, less drilling, fewer 
plated through holes 

- Quality, time and cost improvement through automatic 
placement 

- Components packaged in standard tape and reel 

- Standard package allows for ease of landing pad design 

- Low component height compared to through hole 

- Uniformly placed components 

- Uniform soldering techniques 

- Improvement in reliability 

- More flexibility during assembly 

- Assembly processes compatible with active and passive 
components 


SMT LED Design 

Figure 17 shows across sectional view of the SMT- 
TOPLED™. High temperature thermoplastic is insert molded 
around a continuously stamped lead frame. Selection criteria 
for the plastic material included mechanical and thermal 
characteristics, and its high value of diffuse reflectance 
(90% efficient). Optical characteristics were achieved by 
reflector cavity geometry and the material features. The light 
output intensity is a factor of 2 greater than the SOT-23 LED 
with a more usable radiation pattern. A semiconductor die is 
placed in the prefabricated leadframe/molding assembly. An 
epoxy resin is used to improve the light output coupling, and 
seals the reflector cavity for environmental protection. The 
resin and the package materials were carefully matched to 
minimize mechanical and thermal stresses during soldering. 


SMT Compatibility 

Due to the specific and standardized assembly techniques 
that evolved in SMT, the following list of requirements are 
essential for a true SMT-TOPLED™. 


Pick and Place 

- Flat surfaces on LED package 

- Tight package tolerances 

- Standard dimensions for automation 
- Standard tape and reel sizes 

- Standard lead bends and finishes 


Traditional through hole LEDs lack many if not all of these 
features. Careful engineering and cooperation with stan- 
dards setting organizations assures that all of these require- 
ments are met. 





Figure 17. SMT-TOPLED™ cross section. 
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Soldering 

- Infrared Reflow (IR) 

- Vapor Phase Reflow (VP) 

- Through the Wave Soldering 

- (TTW) Solder finished leads for soldering processes 
- Standard Landing Pads 


Characterization of these processes insured an LED 
designed to withstand the specific mechanical, thermal, and 
chemical extremes of each. 


Cleaning 

- Ethyl Alcohol 

- lsopropyl Alcohol 

- Aqueous Cleaning solutions 
- Solvent Cleaning solutions 


Aqueous and organic solvents containing alcohol are 
suitable for cleaning soldered components to remove the 
remaining soldering flux. Due to environmental concerns 
and possible negative effects on the LED package do not 
use chlorinated hydrocarbons, fluorated hydrocarbons, and 
ketones. 


Optics 

- Rounded emitting area 

- High on axis intensity 

- Wide viewing angle 

- Compatible with external optical systems 

- Compatible with light pipes 

- Suitable for backlighting: legends or LCDs 


Siemens has produced LEDs in a SOT-23 package for a 
number or years. Similarly HP has produced gull wing and 
yoke lead LEDs for SMT. Experience with these designs 
formed the foundation for developing a new SMT-TOPLED™. 
A major objective was improvement of the optical perfor- 
mance with respect to intended SMT applications. 


Reliability 

Incoming inspection of SMT-TOPLED™ supplied in tape and 
reel format is difficult for the user. This means that high 
quality must be assured at incoming inspection in the low 
parts per million (PPM) defective range. To ensure this the 
quality departments of the user and the supplier must have 
effective communication to monitor quality levels and 
concerns. Working together it is possible to achieve incom- 
ing quality levels of better than 10 PPM. 


HP and Siemens SMT-TOPLED™ Solution 

Figure 18 shows the design of the new SMT-TOPLED™ in a 
form that matches the Tantalum B molded capacitor. This is 
from the IEC publication 286 part 3, and from EIA standard 
IS28. Refer to Table 1 of the last page of this appnote for 
optical characteristics . 


Application 
Notes 





Figure 18. Package drawing of SMT-TOPLED™ . 
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Features 

- EIA and IEC Standard Package 

- Standard Lead Bend and Footprint 

- Cathode Identification ; 

*- Flat top and sides for Pick and Place 
Compatibility 

- High Temperature Thermoplastic Housing 
for SMT Soldering 

- Nonimaging Optical Design for High 
Intensity Light Output 


Close cooperation between Siemens and 
Hewlett-Packard’s Optoelectronic Divisions 
carried out the development of the SMT- 
TOPLED™. These two worldwide leaders in 
optoelectronic components have agreed 
upon this package standard. 


SMT-TOPLED™ Manufacturing 

Astable, controlled manufacturing line 
helps to assure quality (Figure 19). The 
SMT-TOPLED™ manufacturing line 
incorporates the latest semiconductor 
assembly equipment in a “hands off* 
environment for process quality and 
repeatability. Decisions which affect quality 
are made based on statistical data and 
process capability data. The use of 
extensive automation eliminates the 
possibility of random uncontrolled failures 
in the process. From leadframe manufac- 
turing to final bagging, the SMT-TOPLED™ 
is never handled by human hands. 


Quality and Reliability 
With SMT comes a heightened need for 
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Die attach cure 











Auto die attach 
Leadframe feed 
Trim, form, singulation Trim form 
Single 
unit 
Frame in 
Testing and binning 
Stat. Light 
test test 
Bowl- Binning 
feeder 
Tape and reelin 
P : 9 Light Stat. 
test test 
PIC) x 
Tape and reeling feeder 
Packaging 
Figure 19. Manufacturing process flow. 
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Solder heat, solvent resistance 


Solderability 


Environmental tests 


Salt atmosphere 


Wet high temp. cond. Temperature cycle 
85 C/85% rel. humidity -§5C/+ 100C 


Temperature shock ny Hip ap ag 


0C/+ 100C + 25C/+65C 
Mech. tests 
Vibratione Const. 
acceleration 
Op. life tests 


Different temperatures Different currents 
Ta=-55C to +85C If = 10mA to 30mA 





Figure 20. SMT-TOPLED™ qualification tests. 
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quality and reliability. Cost and complex- 
ity of boards demand high yields in SMT 
assembly. To meet these yields effec- 
tively, the components must exhibit 
outstanding initial quality and long term 
reliability. Performing stringent qualifica- 
tion testing by the component manufac- 
turer ensures adherence to customers’ 
Strict requirements. 


Reliability qualification of the SMT- 
TOPLED™ includes preconditioning of 
the LEDs before testing. This consists of 
screen printing adhesive to the test 
boards, pick and placing the LEDs, and 
soldering the board through the in- 
tended soldering process. On complet- 
ing preconditioning, the boards’ 
reliability testing may begin. Figure 20 
illustrates the qualification tests done on 
the SMT-TOPLED™. 


These tests simulate and accelerate 
actual user environments. Demanding 
qualification criteria used in testing 
assures LED users a guarantee for a 
product that will function after soldering 
and long into the future in the field. 


SMT-TOPLED™ Performance 
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Table 1 highlights the important optical and 
electrical data for the new SMT design. Of 
special note is the combination of the high 


Radiation pattern 


on axis intensity (Iv), and the large, uniform - 

radiation pattern characterized by 286 ‘2 EER RR ERERSS 

iy ofho radiation patio couure uniform ma PEE 

viewing of multiple LEDs in both direct view Pe tT 

or through secondary optics. 27 Shek GRRREGE 
, 0 

Conclusion bY We a P 

Through joint design efforts Hewlett- AeA ASN etal 

Packard and Siemens have assured true <\ lee or SN i 

second sourcing of a high quality SMT- bP or etl pl 

TOPLED™ that meets ie manufacturabilty [ Be 

and illumination needs of the industry. " eee 

Work is already under way on IR and 

detector implementations. It can be fo Ne 


expected that further optoelectronic vel al eet 


devices such as seven segment displays, 
light bars, multicolor emitters and sideways 


emitting LEDs will be standardized in this 
or a similar technology. 


40° 60° 80° 100° 120° 





Figure 21. SMT-TOPLED™ radiation patterns. 


Table 1: SMT LED Typical Data 


lv 14 6 5 5 8 





Luminous med 
Intensity (If = 10 mA) 

Dominant Idom 641 627 605 588 570 nm 
Wavelength (If = 10 mA) 

Forward Vf 1.8 1.9 1.9 2.0 V 
Voltage (If = 10 mA) 

Viewing Angle 2062 | 120 120 120 120 Degrees 
20/2 

HP Part No. HSMA T400 }HSMS-T400 | HSMD-T400} HSMY-T400| HSMG-T400 

Siemens Part No. LH 1674 LS T670 LO T670 LY T670 LG T670 
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Visible and IR LEDs in 


SMT-TOPLED™ Package 
Tape and Reel Packaging Data 
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Applicable Part Numbers 


Visible LEDs 

LS T670-HO High Efficiency Red 
LY T670-HO Yellow 

LG T670-HO Green 

LO T670-HO Orange 


IR Emitters/Detectors 


SFH320 Phototransistor 
SFH320F Phototransistor with daylight filter 
SFH420 GaAs 950 nm IRED 


For Automatic Placement 

These parts come packaged on 18 cm diameter spools with 
1500 pieces/spoo!. 33 cm spools (7500 pieces) are also 
available. The tape is compartmentalized and sealed with a 
foil cover. 


Spool/Tape Characteristics 


Maximum Storage Temperature .............ccccccescececees 40° +5° 
C/R-H = 95%/240 hrs. 

Tape Tear Resistance (Max.) .......cccccccessecssscsssecsseesens 210N 
(at right angle to direction of unreeling) 

Cover Foil Pull Force ou... ccc cee eccscecsscessceeseseees 0.2 to 1.0N 


(pull speed = 300 mm/min.) 


Polarity and Orientation 

® Mounting surface (bottom) on bottom of tape compart 
ment 

e All devices are oriented in one direction 


Reel Marking 
All reels are marked with manufacturer's name, part number, 
date code, and order number. 
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Parameter 

Tape Width 

Carrier Tape Thickness 
Sprocket Hole Pitch 
Sprocket Hole Diameter 


Sprocket Hole Distance 


Component Position 


Component to Component 
Position 


Compartment Dimensions 


Hole in Compartment 


Fixing Tape Width 
Device Tilt in Compartment 


Bending Radius 


OL 
R,, Re 


0 


Dimensions (mm) 
8+0.3 

0.3 max. 

4+0.1 

1.5 +0.1 

1.75 +0.1 


3.5 £0.05 
2+0.05 


4 
3 max. 


15° max. 
0.5 max. 
0.3 +0.1/-0.05 


1+0.2 


5.5 typ. 
0.1 max. 
15° max. 


25 min. 
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Notes 


Cumulative pitch error, +0.5 mm pitches 


Center hole to center compartment 


See individual component for 
exact dimensions 


Between inner side or the compartment 
bottom and the reference level for measur 
ing Ao, By 

Tolerances chosen so that the components 
can change their orientation, but can easily 
be removed from the tape. 


Tolerance to the center or 
sprocket hole: +0.1 mm 


Fixing tape not to cover srocket holes, 
nor protrude beyond carrier tape so not to 
exceed max. tape width 
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List is alphabetical by country name, not country symbol 
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Telex 30425 

Fax (03) 4207275 
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Siemens S.A. 

chaussée de Charleroi 116 
1060 Bruxelles 

Phone (02) 536-2111 

Telex 21347 

Fax (02) 536-2492 
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ICOTRON SA 

Industria de Componentes 
Eletrénicos 

Avenida Mutinga, 3650-62 andar 
05150 Sao Paulo-SP 

Phone (011) 833-2214 

Telex 11-81001 

Fax (011) 831--4006 


CDN) Canada 
Siemens Electric Ltd. 
Electronic Components Division 
1180 Courtney Park Drive 
Mississauga, Ontario L5T 1P2 
Phone (416) 564-1995 
Telex (069) 68841 
Fax (416) 670-6563 


€ 0K) Denmark 
Siemens A/S 
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2750 Ballerup 
Phone 44 774477 
Telex 1258222 
Fax 44 774017 


CSF Finland 
Siemens Oy 
P.0.B. 60 

02601 Espoo 
Phone (0) 51051 
Telex 124465 
Fax (0) 51052398 


CFD France 

Siemens S.A. 

39/47, Bd. Ornano 

93527 Saint-Denis CEDEX 2 
Phone (1) 49223100 

Telex 234077 

Fax (1) 49223970 


CD) Germany 
Siemens AG 

Salzufer 6-8 

W-1000 Berlin 10 
Phone (030) 3993-0 
Telex 17308196 sieznvo 
Fax (030) 3993-2490 
Teletex 308196=sieznvb 





Siemens AG 

Lahnweg 10, Postfach 1115 
W-4000 Disseidorf 1 
Phone (0211) 399-0 
Teletex 21134401 

Fax (0211) 399-1481 


Siemens AG 

Rédelheimer LandstraBe 5-9 
Postfach 111733 

W-6000 Frankfurt 1 

Phone (069) 797-0 

Telex 4141650 

Fax (069) 797-2582 


Siemens AG 

Lindenplatz 2, Posttach 105609 
W-2000 Hamburg 1 

Phone (040) 2889-0 

Telex 215584-0 

Fax (040) 2889-3096 


Siemens AG Hannover 
Hildesneimer StraBe 7 
Postfacn 110551 
W-3014 Laatzen 
Phone (0511) 877-0 
Telex 922333 

Fax (0511) 877-2078 


Siemens AG 

Bereich Hailbleiter 
SchutzenstraBe 4-10, 
Postfach 820 

O0-7010 Leipzig 

Phone (0341) 210-2422/2423 
Fax (0341) 210-2441 


Siemens AG 
Richard-Strauss-Strale 76 
Postfach 202109 

W-8000 Miinchen 80 
Phone (089) 9221-0 
Telex 529421-19 

Fax (089) 9221-4692 
Telelex 8985084 


Siemens AG 
Von-der-Tann-StraBe 30 
Posttach 4844 

W-8500 Nurnberg 1 
Phone (0911) 654-0 
Telex 622251-0 

Fax (0911) 654-6505 


Siemens AG 
Geschwister-Scholl-StraBe 24 
Postfach 106026 

W-7000 Stuttgart 1 

Phone (0711) 2076-0 

Telex 72394 1--50 

Fax (0711) 2076-2448 


CGR Greece 

Siemens AE 

Paradissou & Arternidos 
P.O.B. 61011 

15110 Amaroussio/Athen 
Phone (01) 6864111 

Telex 216292 

Fax (01) 6864299 


CHK Hong Kong 
Schmidt & Co. (H.K.) Ltd. 
18/Fl., Great Eagle Centre 
23 Harbour Road 
Wanchai, Hong Kong 
Phone 852/8330222 
Teiex 74766 schmc hx 
Fax 8382652 





IND > India 
Siemens Ltd., 
Head Office 
134-A, Dr. Annie Besant Road, Worli 
P.0.B. 6597 
Bombay 400018 
Phone (022) 4938786 
Telex 1175142 
Fax (022) 4940240 


IAL Ireland 
Siemens Ltd. 
Electronic Components Division 
8 Raglan Road 
Ballsbridge 
Dublin 4 
Phone (01) 684727 
Telex 93744 
Fax (01) 684633 


C1» ttaly 


Siemens SpA 

Div. Componenti, Impiante per 
la Grafica e il Segnalamento 
Via dei Valtorta, 48 

20127 Milano 

Phone (02) 6676-1 

Fax (02) 6676-4439 

CJ) Japan 

Fuji Electronic Components Ltd. 
Chin Yurakucho Building, 8F 
12-1 Yurakucho 1-Chome, 
Chiyoda-ku 

Tokyo 100 

Phone (03) 3201-2401 

Telex 32182 

Fax (03) 3201-6809 


ROK ) Korea 
Siemens, Limited 
P.O.B. 3001 
Seoul 100-391 
Phone (02) 275-6111 
Telex 23229 
Fax (02) 2752170 


CNL Netherlands 


Siemens Nederland N.V 
Postb. 16068 

2500 BB Den Haag 
Phone (070) 333-3333 
Telex 31373 

Fax (070) 3332790 


CN Norway 
Siemens A/S 

@stre Aker vei 90 
Postboks 10, Veitvet 
0518 Osio 5 

Phone (02) 633000 
Telex 784 77 

Fax (02) 633805 


CP» Portugal 

Siemens S.A. 

Estrada Nacional 117, Km 2,6 
Alfragide 

2700 Amadora 

Phone (01) 4170011 

Telex 62955 

Fax (01) 4172870 


Singapore 

Siemens Components Pte. Ltd. 
Promotion Office 

166 Kallang Way 

Singapore 1334 

Phone 7417418 

Fax 7426239, 7422803 


C2A> South Africa 


Siemens Limited 
Siemens House 
P.O.B. 4583 
Johannesburg 2000 
Phone (011) 3151950 
Telex 450091 

Fax (011) 3151968 


CE > Spain 

Siemens S.A. 

Departamento de Componentes 
Orense, 2 

Apartado 155 

28020 Madrid 

Phone (01) 5552500 

Telex 44191 

Fax (01) 5565408 


Cs» Sweden 


Siemens Components 
Osterdgatan 1 

Box 46 

S-164 93 Kista 
Phone (08) 7033500 
Telex 11672 

Fax (08) 7033501 


CCH > Switzerland 


Siemens-Albis AG 
FreilagerstraBe 28 
8047 Zirich 

Phone (01) 495-3111 
Telex 823781-23 

Fax (01) 495-5050 


Taiwan 


TAI Engineering Co., Ltd. 

6th Fl., Central Building 

108 Chung Shan N. Rd, Sec 2 
P.O.B. 68-1882 

Taipei 10449 

Phone (02) 5234700 

Telex 27860 taiengco 

Fax (02) 5367070 


Turkey 


SIMKO Ticaret ve Sanayi AS 
Meclisi Mebusan Cad. No. 125 
PK 1001, 80007 Karakéy 
80040 Findikli 

Phone (01) 2510900 

Telex 24233 sies tr 

Fax (01) 2524134 


Ces) United Kingdom 
Siemens P.L.C. 

Electronics Components Group 
Oldbury 

Bracknell 

Berks 

RG 12 HFZ 

Phone (0344) 862222 

Fax (0344) 850900 























Siemens Components, Inc. 
Optoelectronics Division 


U.S. Sales Offices 


Serving the Northern USA 


Siemens Components, Inc. 
3023 Tiffany Court 
Carmel, IN 46032 

Phone (317) 844-5592 
Fax (317) 844-0558 


Siemens Components, Inc. 
238 Littleton Road 
Westford, MA 01886 
Phone (508) 692-0550 
Fax (508) 692-2309 


Siemens Components, Inc. 


38701 West Seven Mile Road, 


Suite 435 

Livonia, MI! 48152 
Phone (313) 462-1195 
Fax (313) 462-1694 


Serving the Southern USA 


Siemens Components, Inc. 

6525 The Corners Parkway, Suite 206 
Norcross, GA 30092 

Phone (404) 449-3981 

Fax (404) 449-4522 


Siemens Components, Inc. 

120 Wood Avenue South, Suite 606 
Iselin, NJ 08830-2709 

Phone (908) 603-0600 

Fax (908) 603-0669 


Siemens Components, Inc. 

307 Fellowship Road, Suite 202 
Mt. Laurel, NJ 08054 

Phone (609) 273-6677 

Fax (609) 273-8904 


Siemens Components, Inc. 
16479 Dallas Parkway, Suite 690 
Dallas, TX 75248 
Phone (214) 733-4511 

Fax (214) 733-4862 


Serving the Western USA 


Southern California 
Siemens Components, Inc. 
625 The City Drive South, 
Suite 320 

Orange, CA 92668 

Phone (714) 971-1274 

Fax (714) 971-1294 


Northern California 
Siemens Components, Inc. 
integrated Circuits Division 
2191 Laurelwood Road 
Santa Clara, CA 95054-1514 
Phone (408) 980-7968 

Fax (408) 980-9246 


Siemens Components, Inc. 

1901 N. Roselle Road, Suite 565 
Schaumburg, IL 60195 

Phone (708) 884-7009 

Fax (708) 884-7599 


Regarding patents and rights of third parties: Liability is only assumed for components per se, not for applications, pro- 
cesses, and circuits implemented within components or assemblies. 


Printed information describes the type of component and shall not be considered as assured characteristics. 


Terms of delivery and rights to change design are reserved. 


Due to technical requirements, components may contain dangerous substances. For more information, please contact 
Siemens Components, Optoelectronics Division. 


For technology, delivery, and price information, please contact the nearest Siemens office or distributor, as shown on the 


preceding address list. 


Published by Siemens Components, Inc., Optoelectronics Division, Marketing Communications, 19000 Homestead 
Road, Cupertino, CA 95014, (408) 257-7910. 


©Siemens Optoelectronics 1993. All Rights Reserved. 











